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This is the printable version of an interactive identification tool for 100 species of lichens 
commonly occurring in Thailand, prepared on the occasion of a workshop held in Bangkok in June 
2017. Of course, this guide cannot be used to identify all lichens found in the Country, but it may be 
useful as a tutorial in workshops and courses for students and beginners, who will be asked to 
identify only the species which are included in the key. In this way, they will learn the basic 
terminology, and will make the first steps in lichen identification. 
The dichotomous key is also available in stand-alone versions for mobile devices via the free 
app KeyToNature (Android and iOS). The key has been created using program FRIDA (Martellos 
2010, Martellos & Nimis 2015) at the Department of Life Sciences of the University of Trieste 
(Italy), and will be further tested and implemented at the Department of Biology of the 
Ramkhamhaeng University, Bangkok, to encompass a broader set of species. The pictures of 
species were in part provided by the Lichen Herbarium of Ramkhamhaeng University, Department 
of Biology, Faculty of Science, Bangkok, and in part derive from other sources, especially the 







Martellos S. (2010) - Multi-authored interactive identification keys: The FRIDA (FRiendly 
IDentificAtion) package - Taxon 59 (3): 922-929. 
Martellos S. & P.L. Nimis (2015) - From Local Checklists to Online Identification Portals: A Case 


































1 Thallus fruticose or foliose 
 
2 
1 Thallus squamulose, 
crustose or leprose 
 
53 
2 Thallus fruticose 
 
3 




Thallus with a central, 
compact medullary 
thread visible by 













Thallus with red 





Central axis compact. 






Central axis a hollow 
tube. Red pigment 
located in a ring between 






Lichens with a primary, 





Lichens without a 
primary thallus, with 




Podetia simple or with a 
few branches, not shrub-
like, the surface uneven. 




Ahti & Parnmen 
7 
Podetia much branched, 
shrub-like, smooth and 





8 Lower surface white 
 
9 
8 Lower surface dark 
 
10 











(Eschw.) Follmann & 
Redón 
 9 





10 Thallus with isidia 
 
Hypotrachyna vexans 
(Zahlbr. ex W.L. Culb. & 
C.F. Culb.) Divakar, 










Photobiont a green alga 






with a well-developed 






without medulla, more or 
less gelatinous when wet 
 
14 
13 Thallus without soredia, 
usually with apothecia 
 
Coccocarpia erythroxyli 
(Spreng.) Swinscow & 
Krog 
13 









Thallus dark grey to 
black when dry. Upper 
cortex totally absent. 
Ascospores simple or 
transversely septate  
15 
14 
Thallus blue-grey when 
dry. Upper cortex 
present, formed by a 
single layer of cells, 
Ascospores submuriform  
16 
15 
Thallus soft and 
gelatinous when wet, 





(Müll. Arg.) Zahlbr. 
15 
Thallus tough, 
cartilaginous also when 
























Lobes ascending for 





Lobes adpressed to the 
substrate, or ascending 
only at margins 
 
20 





19 Thallus with abundant 
cilia. Lower surface pale 
 
Heterodermia comosa 
(Eschw.) Follmann & 
Redón 
20 Rhizines absent 
 
Dirinaria confluens 
(Fr.) D.D. Awasthi 
20 Rhizines present 
 
21 
21 Lower surface pale (white to tan) 
 
22 





Lower surface pale 





(Mont. & Bosch) Elix & 
Verdon 
22 
Lower surface white in 
centre, yellow at 





(Fée) D.D. Awasthi 
23 
Rhizines present in the 
centre, but absent or 
poorly developed in a 
broad marginal band 
 
24 
23 Rhizines abundant also 




Medulla K+ dirty brown, 






Medulla K−, P+ red, 





(Müll. Arg.) Hale 
25 
Upper surface K−, UV+ 
yellow, with 
pseudocyphellae. 






Upper surface K+ 
yellow, UV−, without 
pseudocyphellae. 




(Hale) Divakar & 
A. Crespo 
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26 Thallus with soredia 
 
27 




Lobes ascending for 







Lobes adpressed to the 
substrate, or ascending 
only at margins 
 
28 
28 Rhizines absent 
 
29 




Upper surface K+ 
yellow, P+ yellow, with 




(Sw.) Schaer. ex Clem. 





(Flörke) H. Mayrhofer & 
Poelt 
30 
Rhizines present in the 
centre, but absent or 
poorly developed in a 




30 Rhizines abundant also 




Medulla K+ yellow 









32 Medulla P+ red, with protocetraric acid 
 
Parmotrema gardneri 
(C.W. Dodge) Sérus. 





33 Lower surface dark (black to dark brown) 
 
34 




Thallus with red 






34 Thallus without red pigments  35 
35 
Dactyls present. Upper 
surface K+ yellow, P+ 
yellow. Medulla K+ 






Dactyls absent. Upper 
surface and medulla K−, 




36 Soralia laminal or 
marginal, not labriform 
 
37 
36 Soralia terminal, labriform (lip-shaped) 
 
38 










Lower surface with 
yellow to orange patches 










Lobes ascending for 




(Zahlbr. ex W.L. Culb. & 
C.F. Culb.) Divakar, 
A. Crespo, Sipman, Elix 
& Lumbsch 
39 
Lobes adpressed to the 
substrate, or ascending 
only at margins 
 
40 
40 Rhizines absent 
 
Dirinaria aegialita 
(Ach.) B.J. Moore 
40 Rhizines present 
 
41 
41 Margin of lobes with distinctly bulbate cilia 
 
42 
41 Margin of lobes without 
cilia or with simple cilia 
 
44 




(Elix & G.N. Stevens) 
Elix 
42 
Medulla K+ yellow then 









43 Lower surface black, at least in the center 
 
Bulbothrix tabacina 
(Mont. & Bosch) Hale 
44 
Upper surface yellowish 




44 Upper surface white to grey, K+ yellow 
 
46 
45 Medulla KC + yellow, P−, with barbatic acid 
 
Relicinopsis rahengensis 
(Vain.) Elix & Verdon 
45 





(Nyl.) Elix & Verdon 
46 Lower surface pale (white to tan) 
 
47 









47 Lower surface corticate 
 
Heterodermia lepidota 
Swinscow & Krog 
48 
Rhizines present in the 
centre, but absent or 
poorly developed in a 
broad marginal band 
 
49 
48 Rhizines abundant also 




Medulla C−, P+ brick 






49 Medulla C+ red, P−, 
with lecanoric acid 
 
Parmotrema tinctorum 
(Despr. ex Nyl.) Hale 
















(Taylor) Elix & Hale 
51 

















53 Thallus squamulose 
 
54 




Thallus without soredia. 
Ascocarps perithecia 



















55 Thallus without soredia, 
usually with ascocarps 
 
59 





Thallus not corticate, 
subleprose, consisting of 












(Flörke) H. Mayrhofer & 
Poelt 













Ascocarps not lirelliform 










(Ach.) A. Massal. 
60 Ascocarps not pruinose, 
or if pruinose C−  61 
61 Ascocarps embedded into distinct stromata 
 
62 
61 Ascocarps not embedded into stromata 
 
65 





62 Excipulum carbonised (black in section) 
 
63 












Thallus K+ yellow, P−. 
Disc epruinose. 
Ascospores 4-celled, 





(Ach.) Müll. Arg. 
64 
Thallus K+ red, P+ 
yellow. Disc white-
pruinose. Ascospores 
with 5-7 transversal 

















Thallus K−. Ascocarps 
0.7−1.0 mm wide. 
Ascospores pale brown, 
1 per ascus 
 
Platygramme pudica 
(Mont. & Bosch) 
M. Nakan. & Kashiw. 
66 
Thallus K+ yellow 
turning to red, with 
norstictic acid. 
Ascocarps 0.15−0.5 mm 
wide. Ascospores 
hyaline, 6-8 per ascus   
67 
67 
Ascospores with both 
transversal and 
longitudinal septa (more 
















(A. Massal.) Kalb & 
Matthes-Leicht 
68 
Ascospores with both 
transversal and 
longitudinal septa (more 




Thallus K+ yellow, then 
red, with norstictic acid. 
Ascospores 1 per ascus 
 
Diorygma junghuhnii 
(Mont. & Bosch) Kalb, 
Staiger & Elix 
69 
Thallus K− or K+ 
persistently yellow, 
without norstictic acid. 




Disc not exposed. 
Thallus K+ bright 
yellow, with stictic acid. 





(Mont.) Staiger, Kalb & 
Lücking 
70 
Disc exposed. Thallus 





(Leight.) A.W. Archer 
 24 
71 Ascocarps apothecioid (hymenium exposed) 
 
72 





trentepohlioid (algal cells 
more or less orange) 
 
73 
72 Photobiont trebouxioid (algal cells bright green) 
 
77 
73 Apothecia not immersed in thalline warts 
 
74 
73 Apothecia immersed in thalline warts 
 
75 






transversal septa only. 




(Nyl.) Egea & Torrente 
75 
Ascospores hyaline, with 
transversal septa only. 
Thallus P+ orange-red, 
with protocetraric acid 
 
Ocellularia perforata 




brown and often 
submuriform. Thallus P− 




Thallus K+ yellow, then 
orange-red, P−, with 
norstictic acid. 
Ascospores 20−35(−40) 





Thallus K+ persistently 
yellowish, P+ yellow, 
with psoromic acid. 




(Müll. Arg.) Frisch 
77 Ascospores brown 
 
78 

















Thallus K+ yellow, with 
atranorin, medulla KC−. 
Ascospores >15 µm long 
 
Rinodina oxydata 
(A. Massal.) A. Massal. 
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79 
Thallus K−, medulla 
KC+ red, with 
gyrophoric acid. 




H. Mayrhofer & Wippel 
80 
Thallus warted to 
granular, with red 




80 Thallus without red pigments  81 
81 
Thallus K+ yellow, then 
orange-red, P+ yellow-
orange, with norstictic 






Thallus K+ persistently 
yellow, P−. Ascospores 











Ascocarps at least in part 
(margin, disc) bright 

























Apothecia not immersed, 




















86 Disc bright red. Ascospores 1-celled 
 
Ramboldia russula 
(Ach.) Kalb, Lumbsch & 
Elix 
86 
Disc reddish brown. 




















(Pers.) Hafellner & 
Bellem. 





trentepohlioid (algal cells 
















Thallus P+ yellow to 











immersed in thalline 





Ascocarps true perithecia 






Thallus K+ orange-red, 






thallus K+ yellowish 
brown, P+ orange-red, 




(Leight.) Müll. Arg. 
93 Perithecia aggregated into pseudostromata 
 
94 









94 Thallus or medulla with yellow-orange pigments 
 
97 













(Mont.) Aptroot & 
Lücking 
 30 




(Nyl.) Aptroot & 
Lücking 
97 
Ascospores with both 
transversal and 
longitudinal septa (more 
or less muriform) 
 
98 









(Müll. Arg.) Aptroot, 
Nelsen & Parnmen 
98 
Yellow-orange pigments 





Ascospores 120−220 × 
25−40 µm, constricted at 





(Mont. & Bosch) Aptroot 
& Lücking 
99 
Ascospores 40−55 × 
11−17 µm, the central 









(Fée) Aptroot & Lücking 
 31 

















(Makhija & Patw.) 
Aptroot & Lücking 
102 Ascospores hyaline 
 
103 










(Nyl.) R.C. Harris 
103 
Thallus corticate. 






M.P. Nelsen & Aptroot 
104 
Ascospores with both 
transversal and 
longitudinal septa (more 
or less muriform) 
 
105 





Ascospores 2-4 per 





(Hepp) Müll. Arg. 
105 Ascospores 8 per ascus, 
















107 Ascospores 8-celled 
 
Porina mastoidea 
(Ach.) Müll. Arg. 

















Perithecia in dense 
groups. Ascospores 















































Notes on species 
 
Amandinea diorista (Nyl.) Marbach var. hypopelidna (Stirt.) Marbach - Thallus crustose, 1−3 cm 
wide, yellow-green, esorediate. Apothecia 0.3−0.4 mm wide, lecideine, immersed to adnate; disc 
black, weakly to strongly convex, epruinose; proper margin excluded. Epihymenium dark brown to 
olive-brown, K−; hypothecium pale to dark brown. Paraphyses with brown or dark brown caps. 
Ascospores olive-green to olive-brown, 8 per ascus, Buellia-type, 2-celled, ellipsoidal, 10−14 × 
4.5−5.5 µm; torus absent; outer spore wall moderately to strongly ornamented. Photobiont: 
chlorococcoid. Chemistry: thallus K+ yellow, C−, KC−, P−, UV+ orange; with arthothelin (major) 
and thuringione (major). 
Anthracothecium macrosporum (Hepp) Müll. Arg. - Thallus crustose, brownish to dark green, 
without pseudocyphellae. Perithecia solitary, conical, not distinctly flattened, erumpent from the 
substratum, laterally covered by the thallus, 1.0−2.5 mm diam., to 2 mm tall. Perithecial wall with 
a distinct clypeus, to 500 µm thick; ostiole whitish, obconical, apical. Ascospores muriform, 
brownish, 2−4 per ascus, elongate-fusiform, with rounded ends, 120−160 × 30−45 µm. Photobiont: 
trentepohlioid. Chemistry: all spot tests negative. 
Astrothelium macrocarpum (Fée) Aptroot & Lücking - Thallus crustose, corticate, olive-green to 
yellowish, smooth to somewhat uneven. Ascomata astrothelioid, several chambers joined with 
eccentric, fused ostioles; joined ascomata pseudostromatic. Pseudostromata 0.1−1 mm diam, 
raised, more or less conical with a flattened top, the lateral part whitish, the upper part with a 
yellow-orange pigment and a dark ostiole. Hamathecium not inspersed. Ascospores hyaline, 8 per 
ascus, fusiform-ellipsoid, 4-celled, 21−28 × 7−11 µm. Photobiont: trentepohlioid. Chemistry: 
thallus UV+ yellow, K−, C−, P−, with lichexanthone; pseudostromata K+ purple, UV+ red, with 
anthraquinones. Syn.: Astrothelium galbineum Kremp. 
Astrothelium megaspermum (Mont.) Aptroot & Lücking - Thallus crustose, corticate, olive-green, 
smooth to uneven. Ascomata trypethelioid perithecia, with apical ostioles, solitary, 0.8−1.5 mm 
diam., prominent, hemispherical with flattened top, covered by thallus except for the dark ostiolar 
area, which is sometimes surrounded by a whitish rim. Hamathecium inspersed. Ascospores 
generally 4 per ascus, hyaline, densely muriform, oblong-fusiform, 140−220 × 30−75 µm, without 
distinctly thickened median septum, I−. Photobiont: trentepohlioid. Chemistry: all spot tests 
negative. Syn.: Laurera megasperma (Mont.) Riddle 
Astrothelium meristosporum (Mont. & Bosch) Aptroot & Lücking - Thallus crustose, corticate, 
light olive-green, uneven to verrucose. Ascomata trypethelioid, with apical ostioles, 1−1.5 mm 
diam., prominent, hemispherical with a flattened top, covered by thallus except the whitish to 
greyish ostiolar area, 0.7−2 mm diam. Hamathecium hyaline or slightly yellowish, inspersed. 
Ascospores (4−)8 per ascus, hyaline, muriform, oblong-fusiform, 120−220 × 25−40 µm, 
constricted at the markedly thickened median septum, I−. Photobiont: trentepohlioid. Chemistry: 
thallus UV−, K−, C−, P−; pseudostromata internally K+ red, with anthraquinones. Syn.: Laurera 
meristospora (Mont. & Bosch) Zahlbr. 
Astrothelium subdiscretum (Nyl.) Aptroot & Lücking - Thallus crustose, corticate, olive-green to 
brownish, uneven to verrucose-rugulose. Ascomata trypethelioid perithecia, with apical ostioles; 
pseudostromata 0.8−1.5(−2.0) mm broad, immersed-erumpent, irregular to linear and often 
confluent and reticulate, with ascomata exposed and black. Hamathecium inspersed, clear. 
Ascospores 8 per ascus, hyaline, small muriform, ellipsoid, 35−50 × 12−18 µm, without a 
distinctly thickened median septum, I−. Photobiont: trentepohlioid. Chemistry: all spot tests 
negative. Syn.: Laurera subdiscreta (Nyl.) Zahlbr. 
 36 
Bacidia medialis (Tuck.) Zahlbr. - Thallus crustose, continuous to rimose-areolate, sometimes 
consisting of granular areoles, grey-green to green-brown. Apothecia lecideine, at first flat, then 
often convex; disc pale yellow to pale pink, sometimes orange-brown or red-brown, epruinose; 
margin concolorous with disc, fairly persistent but usually finally excluded. Epithecium and 
hypothecium colourless to pale brown-orange. Ascospores hyaline, 8 per ascus, 4- or occasionally 
to 8-celled, bacilliform to clavate, 16−40 × 1.9−3.7 µm. Pycnidia immersed in thallus, colourless; 
conidia filiform, straight or slightly curved, non-septate, 13−17 × 0.8−1 µm. Photobiont: 
chlorococcoid. Chemistry: all spot tests negative. 
Bathelium madreporiforme (Eschw.) Trevis. - Thallus crustose, corticated, olive-green to 
yellowish brown, smooth to uneven. Ascomata trypethelioid, 0.7−1 mm diam., with apical ostioles, 
immersed in a dark pseudostroma. Pseudostromata 1−2 mm broad, prominent to sessile, blackish 
brown, internally with a yellow-orange, granular pigment. Hamathecium not inspersed. Ascospores 
hyaline, 8 per ascus, muriform, fusiform-ellipsoid, 40−55 × 11−17 µm, the central septum not 
thickened. Photobiont: trentepohlioid. Chemistry: thallus UV−, K−, C−, P−; pseudostromata 
internally K+ red, with anthraquinones. 
Bathelium nigroporum (Makhija & Patw.) Aptroot & Lücking - Thallus crustose, corticate, olive 
green to yellowish green, smooth to uneven. Ascomata trypethelioid, with apical ostioles, solitary 
to irregularly confluent, 0.7−1 mm diam., prominent to sessile, blackish brown, internally with 
orange-brown granular pigments. Hamathecium not inspersed. Ascospores 8 per ascus, hyaline, 
transversely septate, 6−10-celled, fusiform, 30−40 × 6−9 µm, I−. Photobiont: trentepohlioid. 
Chemistry: thallus K−, C−, P−, UV−. Ascomata UV−, internally K+ red, with anthraquinones. 
Buellia curatellae Malme - Thallus crustose, 1−4 cm wide, thin, membranous, finely rimose to 
areolate, whitish to grey or pale yellow-brown, weakly to markedly verrucose; prothallus black or 
not apparent. Apothecia, 0.1−0.7 mm wide, lecideine, moderately immersed to sessile; disc black, 
epruinose, plane to convex; margin black, thick, narrow, or excluded in old, convex apothecia. 
Proper exciple brown-black, with or without a paler inner part. Epihymenium olive-brown to 
blackish green, K+ clear yellow-green, olive or K−. Hymenium inspersed with oil droplets. 
Hypothecium greenish black to dark olive-brown. Ascospores brown, 8 per ascus, 2-celled, 15−22 
× 6−8 µm, with weak to moderately strong subapical wall thickenings; outer wall smooth or 
weakly ornamented. Photobiont: chlorococcoid. Chemistry: thallus K+ yellow, then red, C−, P+ 
yellow to yellow-orange; with norstictic acid (major). 
Bulbothrix isidiza (Nyl.) Hale - Thallus foliose, adnate, 4−10 cm in diam., irregularly lobate; lobes 
sublinear to subirregular, plane to subconvex, separate, 1.5−5 mm wide, with prominent inflated, 
bulbate cilia. Upper surface pale grey, shiny, faintly or distinctly white maculate. Isidia laminal, 
dense, cylindrical, simple to coralloid. Medulla white. Lower surface pale brown, the rhizines, pale 
to medium brown, simple to branched. Apothecia, rare, lecanorine. Ascospores 8 per ascus, 
hyaline, simple. Pycnidia common, immersed; conidia bacilliform to weakly bifusiform, 5−6 × 1 
µm. Photobiont: chlorococcoid. Chemistry: upper cortex K+ yellow, C−, KC−, P+ yellow, with 
atranorin; medulla K+ yellow turning deep red, C−, KC−, P+ orange, with salazinic and 
consalazinic acids. 
Bulbothrix queenslandica (Elix & G.N. Stevens) Elix - Thallus foliose. Lobes sublinear to linear 
laciniate, grey to grey-green, more or less dichotomously branched, 0.5−1.1(−1.4) mm wide, 
slightly imbricate, adnate and adpressed, with truncate to subtruncate apices, the margins flat, 
slightly sinuous to crenate or irregular, incised, the axils oval to irregular. Laminal ciliar bulbs 
usually abundant. Maculae weak to distinct, punctiform, laminal, more evident at distal parts. Cilia 
black or brown, simple to trifurcate, with bulbate bases, abundant along the margins. Isidia scarce 
to frequent, usually grouped at some parts, laminal, granular to smooth cylindrical, simple to 
almost coralloid, ciliate. Medulla white. Lower cortex black, shiny, pale brown at margin, 
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rhizinate. Rhizines initially simple, soon turning dichotomously branched, with bulbate bases. 
Apothecia rare, lecanorine. Ascospores hyaline, simple. Photobiont: chlorococcoid. Chemistry: 
cortex K+ yellow, C−, KC−, P−, with atranorin and chloroatranorin; no medullary substances. 
Bulbothrix tabacina (Mont. & Bosch) Hale - Thallus foliose, adnate, to 4−7 cm wide. Lobes 
subirregular to sublinear, 1.5−5 mm wide; margins with moderately dense bulbate cilia. Upper 
surface pale grey, flat, shiny, maculate, continuous; isidia sparse, mostly simple, less than 0.5 mm 
high. Medulla white. Lower surface shiny, black, with a narrow, pale brown, papillate or naked 
zone along margins; rhizines mostly simple, black. Apothecia rare, lecanorine. Ascospores hyaline, 
simple. Photobiont: chlorococcoid. Chemisty: cortex K+ yellow, C−, P−; medulla K+ yellow then 
red, C−, P+ orange; with atranorin, chloroatranorin, salazinic acid (major) and consalazinic acid. 
Canoparmelia owariensis (Asahina) Elix - Thallus foliose, tightly attached, 2−5 cm across. Lobes 
sublinear to irregular, 0.5−3 mm wide, the apices truncate. Upper surface whitish grey, smooth, 
becoming rugulose, pustulate-isidiate. Isidia coarse and short, rarely bursting open apically 
becoming coarsely sorediate. Medulla white. Lower surface black, brown at margins, rhizinate. 
Rhizines sparse, black, simple. Apothecia rare, lecanorine. Ascospores hyaline, simple. 
Photobiont: chlorococcoid. Chemistry: cortex K+ yellow, C−, P−; medulla K−, C−, KC−, P−; with 
chloroatranorin, atranorin, divaricatic acid, and nordivaricatic acid. 
Chrysothrix xanthina (Vain.) Kalb - Thallus crustose-leprose, thin, bright yellow to greenish 
yellow, unstratified, consisting of granules usually coalescing into patches; granules spherical to 
more or less irregular, 25−40 µm across. Apothecia very rare, arthonioid, yellow-pruinose, c. 
0.1−0.2 mm across. Ascospores hyaline, 8 per ascus, 4-celled, 10.5−12 × 2.5−3 µm. Photobiont: 
chlorococcoid. Chemistry: spot tests negative, UV−; with pinastric acid. 
Cladia aggregata (Sw.) Nyl. - Thallus fruticose, consisting of pseudopodetia which are 1−8 cm 
tall, hollow, fragile when dry, greenish through shades of cream to almost black. Sterile 
pseudopodetia horny, rigid when dry, extremely variable in size, 0.5−8 mm wide, dichotomously 
or irregularly branched, flexuose, prostrate to ascending. Fertile pseudopodetia much thicker and 
taller, usually more perforate and more branched towards apex. Apothecia solitary or tiered, to 0.3 
mm wide, lecideine; disc slightly concave to flat, dull, brownish black to black. Ascospores 
hyaline, 8 per ascus, simple, 12−15 × 4−5 µm. Pycnidia ellipsoidal; conidia c. 5 × 1 µm. 
Photobiont: chlorococcoid. Chemistry: thallus K−, C−, KC−, P−, with barbatic, 4-O- 
demethylbarbatic, fumarprotocetraric, and ursolic acids. 
Cladonia homchantarae Ahti & Parnmen - Primary thallus soon evanescent, consisting of green to 
brownish, laciniate squamules to 2.5 mm long. Podetia 3−7 cm tall, 1−1.5 mm thick, brownish-
green, the necrotic bases blackening, unbranched to slightly branched, the tips subulate or with 
very narrow (1−2.5 mm) scyphi. Surface of podetia usually with a discontinuous, cracky, whitish-
grey cortex, densely squamulose throughout, the squamules 0.7−2.5 mm wide, laciniate. Pycnidia 
frequent, at tips of podetia, pyriform, containing a red slime; conidia 6−8 × 1 µm, falciform. 
Apothecia frequent, lecideine, with red, 0.5−3 mm wide, often corymbose discs. Ascospores 
hyaline, 8 per ascus, 6−12 × 2.5−3 µm. Photobiont: chlorococcoid. Chemistry: podetia K+ yellow, 
C−, KC−, P+ yellow; with thamnolic acid (major) and didymic acid (major). 
Coccocarpia erythroxyli (Spreng.) Swinscow & Krog - Thallus foliose, heteromerous, more or less 
orbicular, 2−8(−15) cm wide, adnate, lobate. Lobes flabellate or cuneate, 1−3(−7) mm wide, 
contiguous to separated, lobulate (especially in older parts); apices rounded and deflexed, broader 
than interior parts of the lobes. Upper surface light to dark bluish grey when dry, darker when wet, 
smooth, usually glossy, sometimes with concentric, curved ridges; lacking isidia, but often with 
small accessory lobules in central parts. Medulla white or pale yellow. Lower surface usually pale 
brown, rarely black, rhizinate; rhizines white to black. Apothecia usually present, lecideine, 
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laminal, 1−4(−9) mm wide, orbicular; margin thin, only visible in young apothecia; disc reddish 
brown to black, flat to convex. Ascospores 8 per ascus, hyaline, simple, 7−14 × 3−5 µm. Pycnidia 
laminal or marginal, the ostiole dark. Conidia bacilliform, 2−4 × 1 µm. Photobiont: cyanobacterial. 
Chemistry: all spot tests negative. 
Collema coilocarpum (Müll. Arg.) Zahlbr. - Thallus foliose, mainly corticolous, homoiomerous, 
pulpy and swollen when wet, irregularly spreading, mostly dark olive green but often partly pale 
and membranous, becoming purplish grey blue when dry, rugose and fenestrate, the margins 
strongly ascending. Isidia absent, but often the thallus develops erect, thickened lobules or 
cylindrical outgrowths that may resemble isidia. Apothecia common and abundant, adjoined in 
clumps and lines on the ridges, lecanorine, the discs orange brown. Ascospores 8 per ascus, 
hyaline, narrowly spindle-shaped, 6−8-celled. Photobiont: cyanobacterial. Chemistry: all spot tests 
negative. 
Cresponea proximata (Nyl.) Egea & Torrente - Thallus crustose, continuous to rimose, grey to 
grey-white. Apothecia lecideine, black, to 1.7 mm diam.; margin persistent, disc concave, plane or 
undulate; excipulum cupulate, opaque dark brown to blackish; paraphyses numerous, simple to 
sparingly branched, with apices colourless or pale yellow-brown to grey-brown. Hypothecium 
brownish. Asci narrowly cylindrical. Ascospores 8 per ascus, hyaline, fusiform with rounded 
apices, 5−7(−8)-septate, 25−38(−40) × 5−7(−7.5) µm. Photobiont: trentepohlioid. Chemistry: all 
spot tests negative. 
Crocynia pyxinoides Nyl. - Thallus crustose, subleprose, poorly defined on a black prothallus, 
thick, cottony, bluish grey, lobed. Lobes distinct, adnate, ecorticate, 0.4−1.3 mm wide. Apothecia 
very rare, usually lacking. Photobiont: trentepohlioid. Chemistry: thallus K+ yellow, KC−, C−, P+ 
orange, with atranorin and stictic acid. 
Dimelaena tenuis (Müll. Arg.) H. Mayrhofer & Wippel - Thallus epilithic, crustose, thin, areolate, 
with elongate, often paler radiating lobes. Upper surface grey to dark brown, smooth and glossy. 
Apothecia 0.1−0.4 mm wide, adnate, initially lecanorine, becoming lecideine with age; disc black, 
plane to weakly convex; thalline exciple concolorous with the thallus, poorly developed and often 
excluded, black and carbonaceous. Epihymenium dark brown, K−, N−; hypothecium colourless to 
pale brown. Paraphyses with swollen, dark brown apical cells. Ascospores 8 per ascus, brown, 2-
celled, broadly ellipsoidal, 9−14 × 4.5−8.0 µm. Pycnidia globose; conidia 5−8 × 1 µm. Photobiont: 
chlorococcoid. Chemistry: thallus K−, C−, P−; medulla K−, C+ red, KC+ red, P−; with 5-O-
methylhiascic acid (major), gyrophoric acid (minor), lecanoric acid (minor). 
Diorygma junghuhnii (Mont. & Bosch) Kalb, Staiger & Elix - Thallus crustose, pale greyish 
white, thick, smooth, dull. Lirellae small, sometimes crowded, initially immersed, becoming 
sessile, with a conspicuous, raised thalline margin, straight, curved or sinuous, rarely branched, 
1−4 × 0.2−0.5 mm; lips initially closed, opening to expose a white-pruinose disc. Proper exciple 
lacking. Hymenium I+ pale blue. Ascospores 1 per ascus, hyaline, densely muriform, (70−)78−105 
× 20−35 µm, I+ blue. Chemistry: thallus K+ first yellow, then orange-red, C−, P−, with norstictic 
acid. 
Diploschistes actinostomus (Ach.) Zahlbr. - Thallus crustose, epilithic, rimose-areolate, well 
delimited; areoles 0.5−1.5 mm diam., plane, whitish grey to grey, smooth. Ascomata perithecioid 
apothecia, immersed in the areolae, up to 2 mm diam., opening through a small black pore. 
Ascospores 4−8 per ascus, brown, muriform, ellipsoid, 16−32 × 10−20 µm. Pycnidia immersed; 
conidia bacilliform, 4−7 × 1.0 µm. Photobiont: chlorococcoid. Chemistry: thallus K−, C+ red, 
KC−, P−, UV−, with lecanoric acid (major), diploschistesic and orsellinic acids (both minor). 
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Dirinaria aegialita (Ach.) B.J. Moore - Thallus foliose, loosely appressed, up to 12 cm in diam., 
pinnately lobate; lobes radiating, confluent, usually concave towards the tips, 0.2−3 mm wide. 
Upper surface grey to whitish. Polysidiangia present, developing from isidia-like outgrowths, 
bursting open and revealing soredia, finally apically crateriform. Pseudocyphellae distinct, laminal 
and marginal, usually in the peripheral parts of lobes. Medulla white, the lowest part often orange, 
especially towards the lobe tips. Lower surface black in center, paler towards lobe tips, erhizinate 
Apothecia rare, laminal, 0.5−1.5 mm wide; disc black, sometimes slightly greyish pruinose. 
Ascospores 8 per ascus, brown, 2-celled, ellipsoid, 16−22 × 7−9 µm. Pycnidia immersed in warts; 
conidia bacilliform, 4−5 × 0.8−1 µm. Photobiont: chlorococcoid. Chemistry: upper cortex K+ 
yellow, C−, KC−, P+ yellow; medulla upper and lower part K−, C−, KC−, P−; upper cortex with 
atranorin, medulla with divaricatic acid. 
Dirinaria confluens (Fr.) D.D. Awasthi - Thallus foliose, adpressed to adglutinated, 3−6(−10) cm 
in diam., pinnately lobate. Lobes radiating, confluent, flat or convex but sometimes concave 
towards the tips, 0.5−2.5 mm wide. Upper surface lead-grey to almost white, pruinose or not, 
without soralia, isidia or polysidiangia. Pseudocyphellae often distinct, marginal and laminal, 
usually restricted to the peripheral parts. Medulla white, the lowest part sometimes orange, 
especially towards the lobe tips. Lower surface black in center, paler towards lobe tips, erhizinate. 
Apothecia very common, laminal, 0.5−1 mm wide; disc jet black; ascospores 8 per ascus, brown, 
2-celled, narrowly ellipsoid, 15−19 × 6−7 µm. Pycnidia immersed in warts; conidia bacilliform, 
4−5 × 0.8−1.1 µm. Photobiont: chlorococcoid. Chemistry: upper cortex K+ yellow, C−, KC−, P+ 
yellow; medulla K−, C−, KC−, P−; upper cortex with atranorin; medulla with divaricatic acid. 
Dirinaria picta (Sw.) Schaer. ex Clem. - Thallus foliose, appressed, 2−8 cm in diam., 
dichotomously lobate. Lobes radiating, confluent, flat to convex but sometimes concave near apex, 
0.5−1 mm wide. Upper surface grey to almost white, shiny, not (or very faintly) pruinose, 
sorediate. Soredia farinose, in laminal, globose soralia. Pseudocyphellae present, but not distinct, 
mainly marginal. Medulla white, the lowest part seldom orange at the lobe tips. Lower surface 
black in center, paler towards lobe tips, erhizinate Apothecia very rare, laminal, 0.7−1.3 mm wide; 
disc jet-black, not pruinose. Ascospores 8 per ascus, brown, 2-celled, narrowly ellipsoid, 14−18 × 
5.5−7.5 µm. Pycnidia immersed in warts; conidia bacilliform or fusiform, 3−4 × 0.9−1.1 µm. 
Photobiont: chlorococcoid. Chemistry: upper cortex K+ yellow, C−, KC−, P+ yellow; medulla K−, 
C−, KC−, P−; upper cortex with atranorin; medulla with divaricatic acid. 
Dyplolabia afzelii (Ach.) A. Massal. - Thallus crustose, thin, inconspicuous, almost entirely 
embedded in the substrate, of the same colour as the substrate or slightly darker, ochraceous, olive 
to deep brown; smooth, not pruinose. Lirellae prominent to sessile, elongate, broad; labia black, 
but entirely covered by a thick, white, C+ red pruina; disc concealed (a thin slit); exciple laterally 
strongly carbonised, more or less open below; hymenium hyaline, not inspersed, I−; ascospores 8 
per ascus, hyaline, 4-celled, I−, narrowly ellipsoid to broadly fusiform, 16−22 × 7−10 µm. 
Photobiont: trentepohlioid. Chemistry: apothecial pruina C+ red; with lecanoric acid. 
Endocarpon pallidum Ach. - Thallus squamulose; squamules adjacent or slightly overlapping, 2−3 
mm wide, adnate, the margins slightly elevated. Upper surface pale brown to beige, smooth, dull; 
lower surface whitish to pale brown, ecorticate, with hyaline rhizohyphae. Perithecia broadly 
pyriform to subglobose, to 0.3 mm wide, the apex concolorous with thallus or slightly darker; 
exciple brown to black; hymenial algal cells globose, 3−5 µm in diam. Ascospores 2 per ascus, 
hyaline to slightly brownish, muriform, broadly ellipsoid to elongate, 28−34 × 13−16/ 30−40 × 
11−13 µm (proximal/distal spores). Pycnidia inconspicuous, small; conidia shortly bacilliform, 
3−5 × <1 µm. Photobiont: chlorococcoid. Chemistry: all spot tests negative. 
Erioderma sorediatum D.J. Galloway & P.M. Jørg. - Thallus foliose, more or less loosely 
attached, broadly laciniately lobed. Lobes to 5 mm wide, with ascending margins, strongly 
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involute and crenate when dry, developing bluish, limbiform soralia on edges of upturned lower 
surface; soredia coarse, granular. Upper surface finely cobwebby-tomentose, often entangled in a 
loosely woven mat, greyish brown. Medulla white. Lower surface without apparent structures, 
white to pale cream; margins with blue-black, squarrose bundles of rhizohyphae. Apothecia and 
pycnidia unknown. Chemistry: thallus K−, C−, P+ yellow-orange, with eriodermin. 
Gassicurtia omiae Kalb - Thallus crustose, grey to greenish grey, strongly warted to granular, with 
red pigment in granules, delimited by a black prothallus. Apotecia lecideine, 0.6−0.8(−1.0) mm 
diam., sessile to moderately immersed; disc flat to slightly convex, grey- or grey-brown-pruinose; 
excipulum carbonaceous with a thin, external hyaline layer; epithecium golden grey, with granular 
epipsamma dissolving in K, hypothecium carbonaceous; hymenium not inspersed. Ascospores 8 
per ascus, brown, 2-celled, with thin septa and moderately sculptured walls, 8−11 × 4.5−5.5 µm. 
Conidia clavate, 5.5−6.5 × 1−1.2 µm. Photobiont: chlorococcoid. Chemistry: K+ yellowish, C−, 
P−, UV+ blue-violet, with lobaric and chiodectonic acids. 
Glyphis cicatricosa Ach. - Thallus crustose, pale greenish fawn, thin, smooth, glossy. Lirellae 
numerous, open, initially rounded, becoming elongate and irregular in outline, finally richly 
branched, crowded, 0.1−0.2 mm wide, immersed in conspicuous, raised, white, 1.5−4.0 mm wide, 
black stromata with a thin white coating. Disc dark reddish brown, epruinose. Proper exciple 
completely carbonised and continuous in the stromata. Hypothecium black. Ascospores 8 per 
ascus, hyaline, transversely 8−12-celled, (32−)40−55 × 8−12 µm. Photobiont: trentepohlioid. 
Chemistry: all spot tests negative. 
Glyphis scyphulifera (Ach.) Staiger - Thallus thin, continuous to rimose, yellowish to pale creamy 
white, smooth, not pruinose. Ascocarps typically discoid, rarely broadly and shortly lirellate, 
reddish brown, dark brown or black, 0.3−0.5 mm diam., or to 0.7 mm long; margin thick; disc 
expanded, flattened to slightly concave, dark brown to black, but densely covered in a granular 
brown pruina; exciple completely carbonised; hymenium not inspersed, I+ weakly violet or pale 
greyish blue; ascospores 8 per ascus, hyaline to pale brownish with age, I+ bluish-violet, narrowly 
ellipsoid, 29−45 × 11−16 µm, muriform. Photobiont: trentepohlioid. Chemistry: all spot tests 
negative. 
Graphis analoga Nyl. - Thallus crustose, pale fawn, somewhat cracked, smooth, dull. Lirellae 
numerous, conspicuous, semi-immersed, with a thick thalline margin, simple, straight, curved or 
sinuous, rarely branched, 1−3 mm long, 0.15−0.3 mm wide; lips closed. Proper exciple laterally 
carbonised, largely concealed by the thalline margin. Hymenium not inspersed. Ascospores 6−8 
per ascus, hyaline, submuriform to muriform, 22−35(−40) × 10−16 µm, I+ blue. Photobiont: 
trentepohlioid. Chemistry: thallus K+ first yellow, then orange-red, C−, P−, with norstictic acid 
(major) and connorstictic acid (minor). 
Graphis streimannii A.W. Archer - Thallus crustose, ash-white, thin, smooth, dull. Lirellae 
conspicuous, black, sessile, scattered, straight to curved, rarely branched, 1−4 mm long, 
(0.15−)0.25−0.50 mm wide, with a thalline margin; lips initially closed, opening to expose an 
epruinose to very lightly pruinose epihymenium. Exciple laterally carbonised. Hymenium 
inspersed. Ascospores 8 per ascus, hyaline, transversely (10−)12(−16)-celled, (35−)45−60(−70) × 
6−8(−10) µm, I+ blue-violet. Photobiont: trentepohlioid. Chemistry: thallus K+ first yellow, then 
orange-red, C−, P−, with norstictic acid. 
Haematomma rufidulum (Fée) A. Massal. - Thallus pale to greenish grey, uneven, warty, cracked, 
without soredia and isidia. Apothecia lecanorine, sessile, 1−2 mm across, disc red, thalline margin 
wavy or crenulate. Epithecium K+ durable violet-red (russulone). Ascospores 8 per ascus, hyaline, 
transversely septate, 10−11(−20)-celled, straight or somewhat S-curved, 51−54(−63) × 4.5−5.5 
µm. Photobiont: chlorococcoid. Chemistry: thallus K+ yellowish, C−, KC−, P−, UV−, with 
atranorin, placodiolic acid, and russulone in the apothecia. 
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Heterodermia comosa (Eschw.) Follmann & Redón - Thallus foliose to subfruticose, usually 
forming small tufts of ascending lobes, up to 7 cm across. Lobes linear to paddle-shaped, rarely 
branched, suberect, partially imbricate, up to 5 mm wide, convex, ciliate. Cilia prominent, usually 
simple, marginal, whitish, up to 4 mm long. Upper surface white to greyish white, mostly with 
cilia if not densely covered by pycnidia. Lower surface white or variegated ochraceous, erhizinate. 
Upper cortex prosoplectenchymatous; medulla white; lower cortex absent. Apothecia common, 
lecanorine, terminal to subterminal, substipitate, 1−5(−10) mm diam., lobulate, ciliate; disc dark 
brown, densely pruinose. Ascospores 8 per ascus, brown, 2-celled, narrowly ellipsoid to fusiform, 
31−34 × 13−15.5 µm. Photobiont: chlorococcoid. Chemistry: cortex K+ yellow C−, KC−, P+ 
yellow; medulla K+ yellow, C−, KC−, P−; cortex with atranorin and chloroatranorin; medulla with 
atranorin, zeorin and an unknown ochraceous pigment. 
Heterodermia flabellata (Fée) D.D. Awasthi - Thallus foliose, greyish white, appressed to the 
substratum, irregularly lobed, without soredia and isidia. Lobes linear-elongate, minutely notched, 
0.7~2.5 mm broad, smooth, somewhat pruinose at the end. Medulla white; lower cortex absent; 
lower surface white in the centre, deep yellow at the margins, with marginal, white to jet black, 
simple or squarrosely branched, 1−2 mm long rhizines. Apothecia lecanorine, rare. Ascospores 8 
per ascus, brown, 2-celled. Photobiont: chlorococcoid. Chemistry: cortex K+ yellow, C−, P−; 
medulla K+ yellow, C−, KC−, P−, or P+ pale yellow; pigmented undersurface K+ purple: with 
atranorin, zeorine, and unidentified yellow substance. 
Heterodermia lepidota Swinscow & Krog - Thallus foliose, orbicular to irregularly spreading, 
loosely adnate, forming extensive colonies to 20 cm wide. Lobes 0.7−2.5 mm wide, more or less 
plane, sublinear, with short lateral lobes; apices not ascending, eciliate. Upper surface whitish grey, 
phyllidiate; phyllidia marginal and laminal, simple to dissected, ecorticate on the lower surface. 
Medulla white. Lower surface corticate, white to pale brown near the centre. Rhizines pale or 
becoming dark towards the apices, simple to sparingly branched, mainly marginal. Apothecia rare, 
lecanorine, laminal, 0.5−2.0 mm wide; margin crenulate to phyllidiate; disc concave, brown to 
brown-black, epruinose. Ascospores 8 per ascus, brown, 2-celled, ellipsoidal, 24−33 × 12−17 µm. 
Pycnidia immersed; conidia bacilliform, 4−6 × 1 µm. Photobiont: chlorococcoid. Chemistry: 
cortex and medulla K+ yellow, C−, KC−, P+ yellow, with atranorin (major), and zeorin (major). 
Heterodermia obscurata (Nyl.) Trevis. - Thallus foliose, orbicular to irregularly spreading, loosely 
adnate, to 5 cm wide, but often coalescing into large colonies. Lobes 0.7−2.0 mm wide, c. 2−4 mm 
wide at the tips, plane to convex, sublinear-elongate, dichotomously to irregularly branched, 
radiating; apices not ascending, contiguous to discrete, with short lateral lobes, eciliate. Upper 
surface grey-white to greenish white, sorediate; soredia farinose to granular, in labriform soralia at 
the apices of lateral and terminal lobes. Upper medulla white; lower medulla dark yellow to 
orange-brown. Lower surface ecorticate, arachnoid, dark yellow to orange-brown. Rhizines 
marginal, black, simple or squarrosely branched, 1−2 mm long. Apothecia rare, lecanorine. 
Ascospores 8 per ascus, brown 2-celled. Pycnidia common, visible as black dots; conidia 
bacilliform, 4−5 × 1 µm. Chemistry: cortex K+ yellow, C−, KC−, P+ yellow; medulla K+ yellow, 
C−, P−; lower surface K+ violet; with atranorin (major), zeorin (major). 
Heterodermia speciosa (Wulfen) Trevis. - Thallus foliose, orbicular to irregular, adnate, 2−4 cm 
wide. Lobes 0.5−1.5 mm wide, plane to weakly convex, sublinear-elongate, often slightly broader 
towards the apices, dichotomously branched, radiating; apices not ascending, eciliate. Upper 
surface greyish white to grey; soredia greyish to blue-grey, forming labriform soralia at the tips of 
short lateral lobes. Medulla white. Lower surface corticate, whitish to pale brown. Rhizines sparse, 
pale to blackening. Apothecia very rare, lecanorine. Ascospores 8 per ascus, brown, 2-celled. 
Pycnidia immersed or slightly protruding; conidia bacilliform, 4−5 × 1 µm. Photobiont: 
chlorococcoid. Chemistry: cortex K+ yellow, C−, KC−, P+ yellow; medulla K+ yellow, C−, P− or 
P+ pale yellow; with atranorin and zeorin (major). 
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Hyperphyscia adglutinata (Flörke) H. Mayrhofer & Poelt - Thallus foliose to subcrustose, 
orbicular to irregular (adjacent thalli becoming confluent), less than 2 cm diam., very tightly 
adnate, densely lobate. Lobes 0.3−0.7(−1) mm wide, radiating, usually plane. Upper surface grey− 
brown to dark brown, sorediate. Soredia laminal, maculiform, often confluent in old thalli. Medulla 
white; lower surface blackish centrally, paler marginally, erhizinate. Apothecia very rare, 
lecanorine. Ascospores 8 per ascus, brown, 2-celled. Pycnidia: common, with black, weakly 
protruding tips; conidia filiform, 15−20 × 0.5−1 µm. Photobiont: chlorococcoid. Chemistry: cortex 
and medulla K− C−, KC−, P−. 
Hypotrachyna nepalensis (Taylor) Divakar - Thallus foliose to subfruticose, of subinvolute to flat, 
1−2 mm wide, ascending lobes; upper surface pale grey, lacking vegetative propagules, edges of 
lobes turned down and tinged tan-brown, surface initially smooth but in older lobes becoming 
obscurely reticulate, often with numerous lobules; lower surface black with brown lobe apices, 
with repeatedly branched rhizines. Apothecia very rare, lecanorine. Ascospores 8 per ascus, 
hyaline, simple. Photobiont: chlorococcoid. Chemistry: cortex K+ yellow, C−, P−; with atranorin 
and chloroatranorin. Medulla K+ yellow turning red, C−, KC−, P+ orange; with salazinic acid. 
Hypotrachyna vexans (Zahlbr. ex W.L. Culb. & C.F. Culb.) Divakar, A. Crespo, Sipman, Elix & 
Lumbsch - Thallus foliose to subfruticose, very loosely adnate, up to 15 cm across, dichotomously 
or subdichotomously lobed. Lobes ascending, 0.5−2(−4) mm broad, divided, strongly to 
moderately involute or flat, with abundant, up to 4(−6) mm long, simple or branched cilia. Upper 
surface grey, slightly to densely isidiate. Isidia up to 1 mm, often bearing lateral black hairs. Lower 
surface black, paler at the tips, usually erhizinate, rarely with a few short black rhizines. Apothecia 
very rare, lecanorine. Ascospores 8 per ascus, hyaline, simple. Pycnidia rare, 0.1−0.2 mm diam., 
immersed; conidia bacilliform, straight, c. 5−7 × 1 µm. Photobiont: chlorococcoid. Chemistry: 
upper cortex K+ yellow, C−, KC−, P+ yellow; medulla K+ yellow then red, C−, P+ yellow then 
orange; cortex with atranorin and chloroatranorin, medulla with salazinic acid (major), 
consalazinic acid (minor), galbinic and norstictic acids (accessory). 
Lecanora helva Stizenb. - Thallus crustose, continuous to verrucose-areolate. Areoles flat to 
verruculose, thin, ecorticate, yellowish white to yellowish green, smooth, opaque, epruinose, 
sorediate. Soredia granulose, in well defined, white to whitish grey soralia 0.1−0.3 mm diam. 
Apothecia lecanorine, subimmersed when young, sessile when mature, 0.4−1 mm diam.; disc 
brown, plane, epruinose; margin concolorous with thallus, persistent, entire to verruculose. 
Amphithecium with large crystals insoluble in K, corticate; epihymenium red-brown, with crystals 
dissolving in K. Ascospores 8 per ascus, hyaline, simple, ellipsoid, (8−)8.5−11.5(−14) × 
(4−)4.5−5.5(−7) µm. Pycnidia: immersed, cerebriform; conidia filiform, (14−)15−18 µm long. 
Photobiont: chlorococcoid. Chemistry: thallus and apothecial margin K+ yellow, C−, KC−, P+ 
pale orange; with atranorin, 2'-O-methylperlatolic acid (major). 
Lecanora subimmersa Müll. Arg. - Thallus crustose, continuous to rimose-areolate; areoles flat, 
epruinose, ecorticate, yellowish white to grey, smooth, esorediate. Apothecia lecanorine, 
immersed, aspicilioid, 0.3−0.8 mm in diam.; disc brown to brown-black, plane, epruinose; margin 
concolorous with thallus, without a parathecial ring; amphithecium absent; parathecium hyaline, 
containing crystals soluble in K; epihymenium brown, with pigment not dissolving in K, without 
crystals. Ascospores 8 per ascus, hyaline, simple, ellipsoid, (8−)8.5−14.5(−15) × 4.5−5.5 µm. 
Pycnidia immersed, cerebriform; conidia filiform, 15−18 µm long. Photobiont: chlorococcoid. 
Chemistry: thallus K+ yellow, C−, KC−, P+ orange; with atranorin and zeorin (major). 
Leptogium azureum (Ach.) Mont. - Thallus foliose, 2−9 cm in diam., adnate, lobate. Lobes 
irregular, elongate, plane, separate, 1−5 mm wide the apices rotund. Upper surface bluish grey to 
medium grey, smooth to somewhat roughened but not wrinkled. Upper and lower cortices 
consisting of a single layer of irregularly isodiametrical cells. Lower surface pale to medium grey, 
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wrinkled, with scattered tufts of white hairs. Apothecia common, laminal, sessile to short stipitate, 
0.2−2.5 mm wide; disc brown; thalline margin entire or occasionally with microphylline 
outgrowths; exciple euparaplectenchymatous. Ascospores 8 per ascus, hyaline, submuriform (3−5-
septate transversely, 0−1-septate longitudinally), ellipsoid to subfusiform, 14−26 × 6−9 µm. 
Photobiont: cyanobacterial (Nostoc). Chemistry: all spot tests negative. 
Leptogium marginellum (Sw.) Gray - Thallus foliose, loosely attached; lobes distinct, undulate, 
more or less spreading; surface dark grey to brownish grey when dry, olive brown when wet, 
densely folded (plicate), dull; isidia numerous, typically phyllidiate along the apothecial margin, 
rarely also in granular-coralloid clusters on the thallus surface. Apothecia lecanorine, numerous, 
laminal, sessile to distinctly stalked; disk brown, margin densely covered with a corona of several 
rows of granular to elongate-phyllidiate isidia. Ascospores rarely developed, 8 per ascus, hyaline, 
submuriform. Photobiont: cyanobacterial (Nostoc). Chemistry: all spot tests negative. 
Letrouitia domingensis (Pers.) Hafellner & Bellem. - Thallus crustose, greenish yellow to orange 
yellow, smooth to verrucose, lacking soredia and isidia. Apothecia lecideine, round to somewhat 
distorted, sessile, constricted at base, up to 2 mm in diam. Disc red-brown to black, concave to 
convex; margin prominent, orange-yellow. Exciple K+ violet-purple, epithecium red-brown, 
hymenium colourless, hypothecium hyaline. Ascospores (6−)8 per ascus, hyaline, transversely 
septate, (6−)8(−10)-celled, 21−29(−35) × 6.5−9(−10) µm, with a wavy gelatinous halo. Photobiont: 
chlorococcoid. Chemistry: thallus and apothecia. K+ red, C−, KC−, P−; with parietin and fragilin. 
Letrouitia transgressa (Malme) Hafellner & Bellem. - Thallus crustose, yellow, greenish yellow to 
yellow-orange, thin, smooth to verrucose; soredia and isidia absent. Apothecia common, lecideine, 
scattered, rounded or somewhat distorted, constricted at the base, 0.5−1.5 mm wide; disc reddish 
brown to brown-black, weakly concave to plane; margin prominent, reddish orange, glossy, K+ 
purple; proper exciple of hyaline radiating agglutinated hyphae, the outer layer encrusted with 
orange-brown anthraquinone crystals, the inner layer colourless, lacking crystals. Epihymenium 
encrusted with yellow-brown crystals; hymenium not inspersed, colourless; hypothecium 
colourless. Ascospores (4−)8 per ascus, hyaline, primarily transversely septate to submuriform, 
8−12-celled, 25−60 × 11−20 µm. Photobiont: chlorococcoid. Chemistry: thallus and apothecia K+ 
red, C−, KC−, P−; with parietin and fragilin. 
Leucodecton occultum (Eschw.) Frisch - Thallus crustose, epi- to hypophloedal, pale greyish to 
pale greenish, smooth to more often roughened, continuous to rarely verrucose, distinctly fissured. 
Ascomata up to c. 0.6 µm in diam., roundish, apothecioid, solitary, immersed to slightly emergent, 
then hemispherical. Disc partly visible from surface, greyish, coarsely pruinose. Pores small to 
moderately wide; proper exciple usually apically visible from surface, roundish to irregular, with 
an entire to slightly toothed margin. Thalline rim wide to gaping, roundish to slightly elongate, 
concolorous with thallus, sometimes circularly fissured, forming a ring-like structure. Proper 
exciple hyaline to pale brownish internally, brownish marginally, sometimes slightly carbonised or 
dark-brown apically, non-amyloid. Epihymenium moderately hyaline, with grey-brown granules 
and small crystals. Ascospores 8 per ascus, (sub-)muriform, becoming distinctly brown at early 
maturity, oblong to ellipsoid, 20−35(−40) × 10−17 µm. Photobiont: trentepohlioid. Chemistry: 
thallus K+ yellow, then orange-red, C−, P−; with norstictic acid. 
Leucodermia leucomelos (L.) Kalb - Thallus foliose to subfruticose, often in loose rosettes or 
forming tangled mats, loosely adnate or in part unattached, 5−15 cm wide. Lobes 0.5−4.0 mm 
wide, separate, more or less plane, ribbon-like, dichotomously branched, with conspicuous, grey to 
black, 5−15 mm long cilia. Upper surface ivory to grey-white, smooth, epruinose. Medulla white. 
Lower surface mostly ecorticate, canaliculate, arachnoid or powdery, sometimes with subapical 
soralia, white throughout. Apothecia very rare, lecanorine. Ascospores 8 per ascus, brown, 2-
celled. Pycnidia rare, immersed; conidia bacilliform, 4−5 × 1 µm. Photobiont: chlorococcoid. 
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Chemistry: cortex K+ yellow, C−, KC−, P+ yellow; medulla K+ yellow then red, C−, P+ yellow-
orange; with atranorin and zeorin. 
Marcelaria benguelensis (Müll. Arg.) Aptroot, Nelsen & Parnmen - Thallus crustose, olive-green 
but partly to completely orange-pruinose. Perithecia immersed in fruiting warts which are 0.6−1 
mm diam., up to 0.7 mm high, arranged in clusters of 2−6 warts which reach 2.5 mm diam., bright 
(orange) yellow, smooth to rough, often slightly shiny. Excipulum brown-black, carbonised; 
hamathecium densely inspersed. Ascospores 8 per ascus, hyaline, I−, muriform with 15−23 
transverse septa and 3−7 longitudinal septa per segment, 50−80 × 17−23 µm, surrounded by a 
thick gelatinous sheath. Photobiont: trentepohlioid. Chemistry: thallus, K− or K+ blood-red where 
orange pigment is present; warts UV+ yellow, K+ blood-red with a purplish hue; with parietin and 
teloschistin, plus a lichexanthone. 
Nigrovothelium tropicum (Ach.) Lücking, M.P. Nelsen & Aptroot - Thallus crustose, corticate, 
olive-green to yellowish brown, smooth to uneven. Ascomata trypethelioid, with apical ostioles, 
solitary, but usually densely crowded, 0.2−0.3 mm diam., prominent to sessile, subglobose to 
barrel-shaped with a flattened top, black with a greyish ostiolar area. Hamathecium non inspersed. 
Ascospores 8 per ascus, hyaline, 4-celled, fusiform-ellipsoid, 20−25 × 7−10 µm, I−. Photobiont: 
trentepohlioid. Chemistry: thallus and ascomata K−, C−, KC−, P−, UV−, no lichen substances. 
Syn.: Trypethelium tropicum (Ach.) Müll. Arg. 
Ocellularia perforata (Leight.) Müll. Arg. - Thallus crustose, endo- to epiphloeodal, pale greenish 
grey to pale olive, smooth, continuous to verrucose. Ascomata conspicuous at maturity, to c. 0.6 
mm diam., rounded to irregular, becoming apothecioid, solitary to fused, immersed to somewhat 
emergent. Disc with the columella visible at maturity, epruinose to distinctly pruinose, white to 
brownish or dark grey, free, entire. Pores formed by the thalline rim to c. 0.4 mm diam., entire to 
split. Proper exciple yellowish brown internally, dark brown marginally. Hymenium not inspersed; 
columellar structures well developed at maturity, brownish to carbonised. Ascospores (4−)8 per 
ascus, hyaline, transversely septate, rarely with a single longitudinal septum, oblong to fusiform, 
amyloid, 15−35(−40) × 7−10(−12) µm, with 4−10(−12) locules, the wall non-halonate. Chemistry: 
thallus K+ yellowish brown, C−, P+ orange-red; with protocetraric acid. 
Pallidogramme chrysenteron (Mont.) Staiger, Kalb & Lücking - Thallus crustose, thin, pale fawn, 
smooth. Lirellae white, conspicuous, numerous, scattered, sessile, slightly sulcate, curved to 
sinuous, often branched, 1−5(−8) × 0.4−0.6 mm; lips closed. Exciple reddish brown, entire, 
occasionally poorly developed. Hymenium inspersed. Ascospores 8 per ascus, hyaline to pale 
brown, muriform, 50−75 × 9−12(−18) µm. Photobiont: trentepohlioid. Chemistry: thallus K+ 
bright yellow, with stictic acid (major), and constictic acid (minor). 
Parmelinella wallichiana (Taylor) Elix & Hale - Thallus foliose, 5–10 cm wide, closely adnate on 
bark; lobes 5–10 mm wide, rounded, shortly ciliate in lobe axils; upper surface grey to grey–green, 
smooth, emaculate, sparsely isidiate; isidia granular to branched-cylindrical, straight to twisted, 
erect, firm to partially caducous, concolorous with upper cortex or with brownish apices, eciliate; 
lower surface black, with a naked or papillate, brown marginal zone; rhizines simple. Apothecia 
rare, lecanorine. Ascospores 8 per ascus, hyaline, simple. Photobiont: chlorococcoid. Cortex K+ 
yellow, C−, P−, with atranorin. Medulla K+ yellow turning red, C−, KC–, P+ orange-red, with 
salazinic and consalazinic acids. 
Parmotrema cristiferum (Taylor) Hale - Thallus foliose, adnate to loosely adnate, 3−15 cm diam. 
Lobes slightly imbricate, plane, separate, 4−20 mm wide; apices rotund, sometimes deeply crenate; 
cilia sparse to frequent, 0.3−2.0 mm long. Upper surface grey, smooth, dull, emaculate. Soredia 
granular, in linear, submarginal soralia that are often on lateral, subascending lobes. Medulla 
white. Lower surface black, with a brown, erhizinate marginal zone, centrally rhizinate; rhizines 
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scattered, simple. Apothecia very rare, lecanorine. Ascospores 8 per ascus, hyaline, simple. 
Photobiont: chlorococcoid. Chemistry: upper cortex K+ yellow, C−, KC−, P−, with atranorin and 
chloroatranorin; medulla K+ yellow turning deep red, C−, KC−, P+ orange; with salazinic acid 
(major) and consalazinic acid (minor). 
Parmotrema gardneri (C.W. Dodge) Sérus. - Thallus foliose, adnate to loosely adnate, 3−10 cm 
diam. Lobes plane, separate, 8−15 mm wide, the apices rotund, subascending, eciliate or short cilia 
developing in the axils. Upper surface grey with some blackened areas, smooth, usually shiny, 
emaculate, reticulately cracked with age. Soredia granular, common, in linear to subcapitate, 
marginal soralia. Medulla white. Lower surface black with a peripheral brown, erhizinate zone, 
centrally rhizinate; rhizines scattered, simple. Apothecia: rare, lecanorine. Ascospores 8 per ascus, 
hyaline, simple. Photobiont: chlorococcoid. Chemistry: upper cortex K+ yellow, C−, KC−, P−, 
with atranorin and chloroatranorin; medulla K−, C−, KC−, P+ red, with protocetraric acid. 
Parmotrema maclayanum (Müll. Arg.) Hale - Thallus foliose, loosely adnate, 6−10 cm wide. 
Lobes irregular, rounded, 8−20 mm wide, with sparsely ciliate margins. Upper surface pale grey, 
lacking soredia and isidia; lower surface black with a dark brown, erhizinate marginal zone; 
rhizines simple, scattered. Apothecia lecanorine. Ascospores 8 per ascus, hyaline, simple. 
Photobiont: chlorococcoid. Chemistry: cortex K+ yellow, C−, P−, with atranorin. Medulla K−, C−, 
KC+ purple, P+ red, UV+ blue-white, with alectoronic and α-collatolic acids, and more or less 
gyrophoric acid. 
Parmotrema overeemii (Zahlbr.) Elix - Thallus foliose, moderately to loosely adnate, 
membranaceous, up to 10 cm wide. Lobes subirregular to sublinear, with black, 0.5−1.5 mm long 
cilia. Upper surface pale yellow grey to grey green, parly blackened, emaculate, smooth to more or 
less reticulately cracked, lacking isidia and soredia. Lower surface black with a brown, erhizinate 
marginal zone; rhizines moderately dense, simple. Apothecia lecanorine. Ascospores 8 per ascus, 
hyaline, simple. Photobiont: chlorococcoid. Chemistry: cortex K+ yellow, C−, P−, with atranorin. 
Medulla K+ dirty brown, C−, KC+ pink-red, P+ deep orange, with protocetraric acid. 
Parmotrema praesorediosum (Nyl.) Hale - Thallus foliose, adnate, up to 8 cm wide. Lobes 
rounded, 4−7 mm wide, with eciliate, suberect, sorediate margins. Upper surface pale grey, 
emaculate, fragile and cracked in older parts; soredia granular. Lower surface black with a mottled, 
narrow (1−2 mm wide) erhizinate, brown margin; rhizines sparse, simple, 1−2 mm long. Apothecia 
very rare, lecanorine. Ascospores 8 per ascus, hyaline, simple. Photobiont: chlorococcoid. 
Chemistry: cortex K+ yellow, C−, P−, with atranorin. Medulla K−, C− KC− P−, with 
protopraesorediosic and praesorediosic acids. 
Parmotrema saccatilobum (Taylor) Hale - Thallus foliose, to 8 cm wide, closely adnate. Lobes 
subirregular or becoming convoluted, 4−7 mm wide, eciliate. Upper surface dull, emaculate, grey 
to yellowish grey, with mainly simple, fragile, moderately dense isidia. Lower surface black with a 
shining, brown, erhizinate margin; rhizines sparse, simple. Apothecia very rare, lecanorine. 
Ascospores 8 per ascus, hyaline, simple. Photobiont: chlorococcoid. Chemistry: cortex K+ yellow, 
C−, P−, with atranorin; medulla K− or K+ dirty brown, C−, KC+ red/brown, P+ brick red, with 
protocetraric acid. 
Parmotrema tinctorum (Despr. ex Nyl.) Hale - Thallus foliose, loosely adnate, 5−15(−30) cm 
wide. Lobes broadly rounded, flattened, 10−20 mm wide, with eciliate margins. Upper surface 
green-grey to grey with mainly laminal, simple to branched or lobulate isidia. Lower surface black 
with a brown erhizinate margin; rhizines sparse, simple. Apothecia very rare, lecanorine. 
Ascospores 8 per ascus, hyaline, simple. Photobiont: chlorococcoid. Chemistry: cortex K+ yellow, 
C−, P−, with atranorin; medulla K−, C+ red, KC+ red, P−, with lecanoric acid. 
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Pertusaria cicatricosa Müll. Arg. - Thallus crustose, pale yellowish white to pale yellowish green, 
slightly tuberculate and cracked, smooth and dull. Apothecia numerous, conspicuous, perithecioid-
verruciform, concolorous with the thallus, crowded, sometimes confluent, flattened-hemispherical, 
often irregular in outline, occasionally becoming constricted at the base, 0.8−1.5 mm diam. 
Ostioles inconspicuous, pale brown or translucent, 0.1−0.2 mm diam., 1(−3) per verruca, 
sometimes slightly sunken. Ascospores 2 per ascus, hyaline, ellipsoidal, the surface sculptured, 
100−150(−200) × 35−50 µm. Photobiont: chlorococcoid. Chemistry: thallus K−, KC−, C−, P−; 
with 2,4,5-trichlorolichexanthone, and stictic acid (major). 
Pertusaria leioplaca DC. - Thallus crustose, continuous to superficially fissured, covered with flat 
verrucae, ash grey to green-grey, often shiny; thallus margin unzoned. Fertile verrucae concolorous 
with thallus, numerous, c. 0.7−2.5 mm in diam.; ostioles 1−6 per verruca, hyaline. Ascocarps 
perithecioid apothecia, (1−)2−4(−6) per verruca; epithecium hyaline to brown; hypothecium 
hyaline to yellowish. Ascospores 4 per ascus, hyaline, ellipsoid, 40−130 × 25−50 µm; spore wall 
2-layered, the outer wall c. 1−7 µm thick; inner spore wall 2−12 µm thick. Pycnidia immersed; 
conidia bacilliform, 7−10 × 0.5−1.0 µm Photobiont: chlorococcoid. Thallus K−, C−, KC−, P+ 
yellow to orange, UV−, with 4,5-dichlorolichexanthone and stictic acid. 
Phaeographis brasiliensis (A. Massal.) Kalb & Matthes-Leicht - Thallus crustose, pale fawn, thin, 
smooth, slightly glossy. Lirellae inconspicuous, black, open, simple or branched, straight, curved 
or in substellate clusters, immersed to subsessile, 0.5−1.5 × 0.15−0.30 mm, with a thalline margin, 
lacking a proper exciple. Disc black, often white-pruinose. Hymenium not inspersed. Ascospores 8 
per ascus, pale brown, 4-celled, 15−22(−25) × 6−9 µm. Photobiont: trentepohlioid. Chemistry: 
thallus K+ first yellow, then orange-red, C−, P−, with norstictic acid. 
Phaeographis caesioradians (Leight.) A.W. Archer - Thallus crustose, pale olive-green, thin, 
smooth, glossy. Lirellae conspicuous, numerous, scattered, straight, curved or sinuous, often 
branched, sessile, with a thalline margin, 1−4 mm × 0.3−0.4 mm, the lips open, exposing a white-
pruinose disc. Exciple non-carbonised, rarely weakly carbonised and apically darkened. 
Hymenium not inspersed. Ascospores 8 per ascus, pale brown, submuriform to muriform, 23−35 × 
10−13 µm. Photobiont: trentepohlioid. Chemistry: all spot tests negative. 
Phaeographis intricans (Nyl.) Staiger - Thallus crustose, pale fawn, thin, smooth, glossy. Lirellae 
thin, intricately branched, 0.05−0.15 mm wide, immersed in raised, pale fawn, circular to oval, 1−3 
mm wide stromata. Disc black, finely white-pruinose; exciple non-carbonised, pale yellow-brown, 
complete, thick below. Hymenium not inspersed. Ascospores 8 per ascus, pale brown, transversely 
septate, (4−)6-celled, 16−20 × 5−7 µm. Photobiont: trentepohlioid. Chemistry: thallus K+ first 
yellow, then orange-red, C−, P−, with norstictic acid. 
Phyllopsora soralifera Timdal - Thallus squamulose, effuse. Squamules up to 0.5 mm wide, 
adnate or weakly ascending, crenulated to incised, plane to weakly convex; upper side green, dull, 
epruinose. Soralia common, developing from the margin of the squamules, soon capitate on the 
upper side; soredia farinose. Apothecia very rare, lecideine, up to 0.8 mm diam., weakly to 
moderately convex, pale brown, with an indistinct, concolorous margin. Ascospores bacilliform to 
acicular, with (1−)3(−4) indistinct pseudosepta, 17−27.5 × 2−2.5 µm. Photobiont: chlorococcoid. 
Chemistry: thallus K−, C−, P−, without lichen compounds. 
Physcia poncinsii Hue - Thallus foliose, orbicular to irregular, up to 5 cm diam., closely adnate. 
Lobes up to 2 mm wide (usually less), imbricate to distinctly separated. Upper surface white to 
dark grey, sometimes with white dots, sorediate. Soredia mainly in laminal, crateriform to 
subcapitate, usually orbicular soralia. Upper cortex paraplectenchymatous; medulla white; lower 
surface white to pale brownish grey, with white to dark grey, simple rhizines. Apothecia rare, 
lecanorine. Ascospores 8 per ascus, brown, 2-celled. Photobiont: chlorococcoid. Chemistry: cortex 
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and medulla K+ yellow, C−, KC−, P+ yellow; cortex with atranorin, medulla with atranorin and 
zeorin. 
Physcia undulata Moberg - Thallus foliose, irregular to orbicular, up to 4 cm diam. Lobes thin, 
loosely adnate to ascending, up to 2 mm wide, the tips rounded, eciliate. Upper surface grey to 
dark grey, pruinose, sorediate. Soredia in marginal soralia that give the margins an undulate 
appearance. Upper cortex paraplectenchymatous; medulla white; lower surface whitish grey to 
brownish, with concolorous or darker, simple rhizines Apothecia rare, lecanorine. Ascospores 8 
per ascus, brown, 2-celled. Photobiont: chlorococcoid. Chemistry: cortex and medulla K+ yellow, 
C−, KC−, P+ yellow; upper cortex with atranorin; with atranorin, zeorin and additional triterpenes. 
Physma byrsaeum (Ach.) Tuck. - Thallus foliose, more or less rosulate, adnate, 3−10 cm wide. 
Lobes radiating, oblong to linear-oblong, 1.5−10 mm wide; margins entire, thickened, more or less 
recurved. Upper surface ridged, wrinkled or smooth in parts, leaden grey to olive green, becoming 
brown to black with age, sometimes spotted. Lower surface brown, rhizinate; rhizines of 
interwoven hyphae forming an indumentum, black. Apothecia usually abundant, laminal, sessile, 
1.5−4 mm diam.; disc concave to plane or slightly convex, pale orange to reddish brown; thalline 
exciple thick, sometimes plicate, concolorous with thallus. Ascospores 8 per ascus, hyaline, 
simple, ellipsoidal, 13−20 × 10−13 µm. Pycnidia laminal; conidia 3−4 µm long. Photobiont: 
cyanobacterial. Chemistry: all spot tests negative. 
Platygramme pudica (Mont. & Bosch) M. Nakan. & Kashiw. - Thallus crustose, pale olive-green, 
thin, smooth, and glossy. Lirellae numerous, scattered, sessile, greyish black, with a conspicuous 
thalline margin, curved or sinuous, occasionally branched, 1−7 mm long, 0.7−0.9(−1.0) mm wide. 
Proper exciple laterally carbonised, hidden by the thalline margin, red-brown at the base. 
Ascospores 1 per ascus, pale brown, muriform, 160−200 × 30−40 µm. Photobiont: trentepohlioid. 
Chemistry: thallus K−, C−, KC−, P+ orange-red, with echinocarpic acid. 
Polyblastidium microphyllum (Kurok.) Kalb - Thallus foliose, orbicular to irregularly spreading, 
loosely adnate, 5−15 cm wide. Lobes 0.5− 2.0 mm wide, plane to weakly convex or concave, 
sublinear-elongate, branched; apices not ascending, with short lateral lobes, eciliate. Upper surface 
grey-white to grey, epruinose, with marginal lobules, or entire phyllidia becoming granular and 
appearing sorediate. Medulla white; lower surface ecorticate, white to greyish or pale brown in the 
centre. Rhizines numerous, mainly marginal, concolorous with thallus or darkening, irregularly 
branched. Apothecia rare, laminal, lecanorine, the margin phyllidiate-sorediate. Ascospores 8 per 
ascus, brown, 2-celled. Pycnidia initially immersed, becoming emergent, black; conidia 
bacilliform, 3−5 × 1 µm. Photobiont: chlorococcoid. Chemistry: cortex and medulla K+ yellow, 
C−, KC−, P+ yellow; with atranorin and zeorin. 
Polymeridium catapastum (Nyl.) R.C. Harris - Thallus crustose, ecorticate, white to grey, smooth 
to uneven. Ascomata perithecioid, without pseudostromatic tissues, globose to pyriform, erumpent 
from the substratum, with apical ostioles, solitary, 0.3−0.4 mm, exposed and black, but ostiolar 
area sometimes whitish. Hamathecium not inspersed. Ascospores 8 per ascus, hyaline, 4-celled, 
fusiform, 25−33 × 7−10 µm, I−, the wall smooth. Photobiont: trentepohlioid. Chemistry: thallus, 
K−, C−, P−, UV+ yellow, with lichexanthone. 
Porina mastoidea (Ach.) Müll. Arg. - Thallus crustose, episubstratal, continuous to areolate, pale 
grey to pale grey-green, smooth to irregularly rugulose, corticate, usually with a brown-black basal 
layer; prothallus whitish, brown-black or not apparent. Perithecial verrucae convex to 
hemispherical, 0.35−0.9 mm diam.; wall with a layer of colourless crystals; apex plane to convex; 
ostiole inconspicuous or in a shallow depression; periostiolar area usually black. Involucrellum 
apical to dimidiate, pale to medium brown below the apex. Exciple pale yellow-brown to orange-
brown. Ascospores 8 per ascus, brown, fusiform to elongate-cylindrical, tranversely septate, 8-
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celled, 32−66 × 6−13 µm. Pycnidia conspicuous, resembling miniature perithecial verrucae; 
conidia fusiform to elongate-fusiform, 3−5 × 1 µm. Photobiont: trentepohlioid. Chemistry: thallus 
K+ dull orange-brown or red-brown, C−, KC−, P−. 
Pyrenula anomala (Ach.) Vain. - Thallus crustose, corticate, brownish to blackish, without 
pseudocyphellae. Perithecia densely aggregated in irregular groups with separate ostioles, 
subglobose, superficial, not covered by thallus, c. 0.3−0.6 mm diam. Perithecial wall without 
crystals. Ostiole pale, mostly apical. Hamathecium not inspersed, I−; filaments unbranched. 
Ascospores 8 per ascus, grey-brown, irregularly biseriate, transversely septate, 4-celled, fusiform 
with pointed to rounded ends, 15−21 × 6−8 µm; lumina angular, terminal lumina separated from 
the exospore by an endospore layer. Photobiont: trentepohlioid. Chemistry: all spot tests negative. 
Pyrenula aspistea (Ach.) Ach. - Thallus crustose, brownish to olive-green, without 
pseudocyphellae, corticate. Perithecia solitary, flattened to conical, erumpent from the substratum, 
the sides often partly covered by the thallus, c. 0.3−0.5 mm diam. Perithecial wall without crystals; 
ostiole apical, pale. Hamathecium not inspersed, I−. Ascospores 8 per ascus, irregularly biseriate, 
grey to brown, transversely septate, 4-celled, with rounded ends, 12−15 × 4−6 µm; lumina angular; 
terminal lumina separated from the exospore by an endospore layer. Photobiont: trentepohlioid. 
Chemistry: all spot tests negative. 
Pyrenula breutelii (Müll. Arg.) Aptroot - Thallus crustose, corticate, brownish to olive green, with 
pseudocyphellae. Perithecia solitary, subglobose, erumpent from the substratum, the sides often 
partly or mostly covered by thallus, c. 0.3−0.5 mm diam. Perithecial wall with crystals, up to 100 
µm thick. Ostiole pale, apical. Hamathecium not inspersed, I+ orange, filaments unbranched. 
Ascospores 8 per ascus, grey-brown, irregularly biseriate, muriform with c. 8 rows of c. 3−8 cells, 
fusiform with rounded ends, 38−50 × 15−20 µm; lumina rounded, old spores with orange oil. 
Photobiont: trentepohlioid. Chemistry: all spot tests negative. 
Pyrenula immissa (Stirt.) Zahlbr. - Thallus crustose, endophloedal, yellowish brown-buff, 
pseudocyphellate, smooth-verrucose (verrucae associated with ascocarp formation). Perithecia 
solitary or 1−4 coalescing, 0.6−1.5 mm diam., convex-hemispherical, completely embedded in 
verrucae or emerging partly, or completely covered with a corticiform layer, dull black; ostioles 
indistinct or surrounded by a flat, whitish circular area; perithecial wall black and carbonaceous, 
50−70 µm thick at top, 20−30 µm thick at the base; centrum of perithecia I−, with abundant oil 
droplets; paraphysoids simple; asci clavate-cylindrical. Ascospores 8 per ascus, uniseriate, brown, 
transversely septate, 4-celled, oblong-ellipsoid, 32−45 × 15−27 µm. Photobiont: trentepohlioid. 
Chemistry: all spot tests negative. 
Pyxine berteriana (Fée) Imshaug - Thallus foliose, 5−10 cm wide, adnate, subdichotomously 
lobate. Lobes radiating, discrete to contiguous, plane to convex, but often slightly concave towards 
the tips, 0.5−1.5 mm wide, subrotund at the apices. Upper surface white to greenish grey or 
yellow-grey, sparsely pruinose at lobe tips or epruinose. Pseudocyphellae distinct, marginal and 
laminal, subreticulate. Medulla pale yellow in upper part, white in lower part. Lower surface black 
in the centre, paler towards the margin; rhizines dense, furcate. Apothecia common, 0.5−2.0 mm 
wide; disc epruinose, internal stipe distinct, white. Ascospores 8 per ascus, brown, 2-celled, 15−22 
× 6−8 µm. Photobiont: chlorococcoid. Chemistry: cortex K−, C−, P−, UV+ yellow; medulla K− or 
K+ pale red, C−, KC−, P− or P+ orange; with lichexanthone, triterpenes, and an unknown pigment 
(trace). 
Pyxine coccifera (Fée) Nyl. - Thallus foliose, 2−6 cm wide, adnate to loosely adnate, 
subdichotomously lobed. Lobes radiating, discrete to weakly contiguous, plane to convex, but 
often slightly concave towards tips, 0.4−1.2 mm wide, subrotund at apices. Upper surface grey to 
dull yellow, sparsely pruinose at lobe tips or epruinose. Pseudocyphellae bright red, marginal and 
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laminal, subreticulate, often developing into soralia. Soralia marginal and laminal, orbicular to 
linear, becoming excavate, producing bright red and grey granular soredia. Medulla pale yellow in 
upper part, white in lower part. Lower surface black in the centre, paler towards the margin; 
rhizines dense, furcate. Apothecia very rare; internal stipe distinct, pale yellow in the upper part, 
white below. Ascospores 8 per ascus, brown, 2-celled, 14−18 × 6−8 µm. Photobiont: 
chlorococcoid. Chemistry: cortex K+ yellow, C−, P−, UV−; medulla K−, C−, KC−, P−; red-
pigmented medulla K+ purple, C+ purple-brown, KC+ violet, P−; with atranorin, chloroatranorin, 
chiodectonic acid, methyl pyxinate. 
Pyxine cocoës (Sw.) Nyl. - Thallus foliose, 3−10 cm wide, adnate, dichotomously lobed. Lobes 
radiating, discrete to contiguous, plane to slightly convex or concave, 0.4−0.8 mm wide, subrotund 
to truncate at apices. Upper surface white to pale yellow-brown, patchily pruinose; pruina 
glistening. Pseudocyphellae usually retricted to the margins, rarely laminal or becoming 
reticulately confluent, often developing into soralia. Soralia marginal and laminal, orbicular to 
linear, often coalescing into extensive patches; soredia granular. Medulla uniformly white. Lower 
surface black in the centre, paler towards the periphery; rhizines dense, furcate. Apothecia rare; 
internal stipe distinct, reddish brown in the upper part and K+ purple, P−. Ascospores 8 per ascus, 
brown, 2-celled, 15−18 × 6−7 µm. Conidia bacilliform, 3−4 × c. 1 µm. Photobiont: chlorococcoid. 
Chemistry: cortex K−, C−, P−, UV+ yellow; medulla K−, C−, KC−, P−; with lichexanthone and 
traces of unknown terpenes. 
Pyxine cylindrica Kashiw. - Thallus foliose, 2−5 cm wide, adnate, subdichotomously lobed. Lobes 
radiating, discrete to imbricate, plane to slightly convex, 0.3−0.6 mm wide, subrotund to truncate 
at apices. Upper surface white to yellowish grey, sparsely pruinose at the lobe tips or epruinose. 
Pseudocyphellae distinct, marginal and laminal, irregular. Isidia laminal, cylindrical, simple or 
sparingly branched, 0.3−0.8 mm tall, c. 0.1 mm wide. Medulla white. Lower surface black in the 
centre, paler towards the margin; rhizines dense, furcate. Apothecia extremely rare. Photobiont: 
chlorococcoid. Chemistry: cortex K+ yellow, C−, KC−, P+ yellow, UV−; medulla K+ yellow red, 
C−, P+ orange; with norstictic acid (major), atranorin (minor), and unknown terpenes (minor). 
Pyxine retirugella Nyl. - Thallus foliose, 2−5 cm wide, adnate, subdichotomously lobed. Lobes 
irregular, discrete to imbricate, plane to weakly convex but often slightly concave towards the tips, 
0.3−1.0 mm wide, subrotund at the apices. Upper surface whitish to yellow-grey, pruinose towards 
the lobe tips or epruinose. Pseudocyphellae marginal and laminal, irregular, linear or becoming 
reticulate. Dactyls laminal and marginal, scattered or clustered, nodular to subcylindrical, short, 
more or less branched, pustulate, bursting apically to produce granular soredia. Medulla white. 
Lower surface black in the centre, paler towards the margin; rhizines dense, furcate. Apothecia 
rare; internal stipe distinct, white to pale brown, K−, P−. Ascospores 8 per ascus, brown, 2-celled, 
17−22 × 6−9 µm. Photobiont: chlorococcoid. Chemistry: cortex K+ yellow, C−, KC−, P+ yellow, 
UV−; medulla K+ yellow turning red, C−, P+ orange; with atranorin (minor), chloroatranorin 
(minor), norstictic acid (major), testacein (minor), and unknown terpenes (minor). 
Ramboldia russula (Ach.) Kalb, Lumbsch & Elix - Thallus crustose, whitish grey, dull, continuous 
to weakly rimose. Apothecia lecideine, bright red, 0.4−0.8 mm in diam., first plane then soon 
convex. Epiphymenium with golden yellow, K+ red crystals; hymenium and hypothecium hyaline. 
Ascospores 8 per ascus, hyaline, simple, 10−14 × 2−3.5 µm. Photobiont: chlorococcoid. 
Chemistry: thallus K+ yellowish to yellowish brown, but not turning red, C−, P+ red, UV+ yellow-
reddish; apothecia K+ red; with lichexanthone, fumarprotocetraric acid, russulone. 
Relicinopsis intertexta (Mont. & Bosch) Elix & Verdon - Thallus foliose, adnate, coriaceous, 3−10 
cm wide. Lobes contiguous centrally to separate at the periphery, sublinear-elongate, 
dichotomously to subdichotomously branched, 0.5−2 mm wide, eciliate. Upper surface greenish 
grey, dull, faintly maculate, smooth to cracked. Lower surface pale brown to tan; primary rhizines 
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moderately dense, scattered, with a thick mass of fine, pale tan, densely branched or agglutinated 
secondary rhizines developing from primary rhizines. Apothecia common, lecanorine, to 2 mm 
wide; disc flat to shallowly concave, brown. Ascospores 8 per ascus, simple, 5−7 × 3−5 µm. 
Pycnidia common; conidia fusiform to bacilliform, 5−7 × 1 µm. Photobiont: chlorococcoid. 
Chemistry: upper cortex K+ yellowish, C−, P−, UV−; medulla K− or K+ pale brown, C and KC+ 
pink, P+ orange; with usnic acid, atranorin, protocetraric acid and variable amounts of 
protolichesterinic acid. 
Relicinopsis malaccensis (Nyl.) Elix & Verdon - Thallus foliose, adnate, 4−5 cm wide. Lobes 
sublinear and imbricate, 0.8−1.5 mm wide, with eciliate margins; upper surface yellow green, 
transversely cracked with dense, mostly simple, small (to 0.3 mm high) isidia; lower surface pale 
to dark brown, with dense, simple rhizines to margins. Apothecia very rare, lecanorine. Ascospores 
8 per ascus, hyaline, simple. Photobiont: chlorococcoid. Chemistry: upper cortex K−, C−, P−, with 
usnic acid (major) and atranorin; medulla K−, C−, KC−, P+ orange, with protocetraric acid. 
Relicinopsis rahengensis (Vain.) Elix & Verdon - Thallus foliose, adnate, 3−6 cm wide. Lobes 
0.5−1.5 mm wide, with eciliate margins; upper surface yellow green with dense, simple or 
branched isidia, mainly in the older parts; lower surface pale to dark brown, with dense, mainly 
simple to sparsely branched rhizines. Apothecia very rare, lecanorine. Ascospores 8 per ascus, 
hyaline, simple. Photobiont: chlorococcoid. Chemistry: cortex K−, C−, P−, with usnic acid; 
medulla K−, C−, KC+ yellow, P− or P+ pale orange; with barbatic acid. 
Remototrachyna kingii (Hale) Divakar & A. Crespo - Thallus foliose, up to 10 cm wide, loosely 
adnate. Lobes sublinear, subimbricate, 2−5 mm wide, rounded at apices; upper surface mineral 
grey, flaking, pustulate but not sorediate; lower surface black, moderately rhizinate with a narrow 
erhizinate margin. Apothecia rare, lecanorine. Ascospores 8 per ascus, hyaline, simple. Photobiont: 
chlorococcoid. Chemistry: cortex K+ yellow, C−, KC−, P−, with atranorin. Medulla K+ yellow 
turning red, C−, KC−, P+ orange, with salazinic and norstictic acids. 
Rinodina oxydata (A. Massal.) A. Massal. - Thallus crustose, thin, rimose to areolate; areoles up 
to 0.3−0.6 mm wide, plane. Surface light to dark grey or ochraceous, dull. Apothecia lecanorine, 
adnate, frequent, 0.35−0.6 mm in diam; disc black to reddish brown when wet, plane; thalline 
margin concolorous with thallus, frequently blackening with age. Epihymenium light brown; 
hypothecium hyaline. Ascospores 8 per ascus, brown, 2-celled, broadly ellipsoid, 
(15−)18.5−20(−23) × (7.5−)10−11.5(−14) µm. Pycnidia immersed; conidia bacilliform, 4−5 × 
1−1.5 µm. Photobiont: chlorococcoid. Chemistry: thallus K+ yellow, C−, KC−, P+ faintly yellow, 
with atranorin in cortex. 
Sarcographa glyphiza (Nyl.) Kr.R. Singh & G.P. Sinha - Thallus crustose, yellowish to brownish, 
smooth. Stromata black, irregular in outline. Lirellae compact, immersed to prominent, triradiate to 
irregularly flexuous, branched, 2−4 mm long, 0.2−0.3 mm wide; margin thin, black; disc closed to 
open; exciple brown-black, complete; labia convergent, covered outside by thalline tissue and 
crystal patches. Ascospores 8 per ascus, pale brown, transversally 5−7- and longitudinally 1-
septate. Chemistry: thallus K+ red, C−, KC−, P+ yellow, with constictic, norstictic and stictic acid. 
Sarcographa labyrinthica (Ach.) Müll. Arg. - Thallus crustose, pale olive-green, thin, smooth and 
shiny. Lirellae much branched, open, 0.1−0.2 mm wide, immersed in conspicuous, raised, white, 
1−4 mm wide stromata; disc dull black, epruinose or weakly white-pruinose; proper exciple 
completely carbonised, thick at the base. Ascospores 8 per ascus, 4-celled, pale brown, 17−21(−23) 
× 6−7 µm. Photobiont: trentepohlioid. Chemistry: thallus K+ yellow, C−, P−, with stictic acid. 
Stegobolus fissus (Müll. Arg.) Frisch - Thallus crustose, endo- to epiphloeodal, pale greenish to 
pale olive, continuous to verruculose. Ascomata apothecioid, to c. 2 mm diam., rounded to 
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irregular, moderately to distinctly emergent, urceolate to subglobose. Disc with the columella 
visible from above, distinctly pruinose, white to brownish. Pores formed by the thalline margin to 
c. 1.8 mm diam., rounded to irregular, the proper exciple becoming visible from above as a dark 
brown ring. Proper exciple brownish to carbonised. Hymenium not inspersed; columellar 
structures variable, well developed, to c. 1.5 mm wide, replacing large parts of the hymenium, 
carbonised. Epihymenium hyaline to brownish. Ascospores 8 per ascus, pale to brown at maturity, 
transversely septate to submuriform, oblong to ellipsoidal, distinctly amyloid, 8−20(−22) × 
6−10(−12) µm, non-halonate. Photobiont: trentepohlioid. Chemistry: thallus K+ yellowish, C−, P+ 
yellow, with psoromic acid. 
Sulcopyrenula subglobosa (Riddle) Aptroot - Thallus crustose, whitish, nearly immersed in the 
bark, without pseudocyphellae and hypothallus. Perithecia mostly immersed in the thallus, 
globose, black, 0.3−0.6 mm diam. Ostiole central, conical, black. Asci cylindrical, I−, without 
ocular chamber. Paraphyses simple or branched at the tips. Ascospores chocolate-brown, 8 per 
ascus, uniseriate, distoseptate, with 4 locules in two rows, subglobose, without a gelatinous sheath. 
Photobiont: trentepohlioid. Chemistry: thallus K−, C−, KC−, P−, UV+ yellow (lichexanthone). 
Trypethelium eluteriae Spreng. - Thallus crustose, corticate, olive-green to yellowish, smooth to 
uneven. Ascomata trypethelioid, completely immersed in pseudostromata, with apical ostioles. 
Pseudostromata containing numerous ascomata, 1−2 mm diam., prominent to almost sessile, 
cream-coloured to dark brown, but usually covered by a yellow to orange, K+ purple and UV+ red 
pigment. Hamathecium not inspersed. Ascospores 8 per ascus, hyaline, transversely 9−13-septate, 
37−52 × 8−11 µm. Photobiont: trentepohlioid. Chemistry: thallus K−, C−, P−, UV−; 
pseudostromata containing a yellow to orange, K+ purple, UV+ red anthraquinone. 
Usnea baileyi (Stirt.) Zahlbr. - Thallus fruticose, erect to subpendant, shrubby, with a hollow axis, 
6-11 cm long, green to blackening in age. Base of thallus blackened, without annular crackings. 
Branching subisotomic dichotomous, the lateral branches not restricted at point of attachment, 
narrow, terete, uninflated. Cortex dull, thin; medulla thin, with a deep red pigment at border of 
medulla and cortex; central axis very thick, non-pigmented, fistulose. Soralia absent, but soredia 
sometimes produced from eroded tubercles; isidiomorphs rare. Fibrils numerous, short, with a 
fishbone pattern. Tubercles numerous, raised. Apothecia rare, terminal on short side branches 
lecanorine. Photobiont: chlorococcoid. Chemistry: thallus K+ yellow turning red, C−, KC−, P+ 
orange, with usnic acid, norstictic acid (major), plus variable amounts of salazinic and barbatic 
acids. 
Usnea pectinata Taylor - Thallus fruticose, pendant, 25−50 cm in length, pale greyish green to 
greenish yellow, the base concolorous to black. Branching anisotomic dichotomous, the branches 
with annular cracks and/or decorticate. Isidiomorphs absent or present, soralia absent; fibrils 
numerous, with a fishbone pattern. Tubercles absent; papillae occasional, spaced on main 
branches. Cortex glossy when intact, thin, sometimes decorticate, medulla very dense and 
compact, the central axis very thick, pigmented lightly ochraceous to brownish. Apothecia very 
rare, lecanorine. Photobiont: chlorococcoid. Chemistry: with usnic acid (major), and variable 
amounts of protocetraric, barbatic, salazinic and constictic acids. 
Usnea rubicunda Stirt. - Thallus fruticose, erect-shrubby to subpendant, 3−15 cm long; branching 
anisotomic-dichotomous, the branches with punctiform soralia, irregular in outline, even or slightly 
stipitate, plane to erumpent; isidiomorphs always present, generally numerous and conspicuous on 
secondary and terminal branches. Cortex shiny to vitreous, hard, frequently transversally or 
longitudinally cracked, with a red pigment; medulla not pigmented. Apotecia very rare, lecanorine. 
Photobiont: chlorococcoid. Chemistry: cortex K+ yellow slowly turning orange, C−, KC−, P+ deep 
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Before starting the identification of lichens, we recommend to study at least one of the many good 
introductory texts of Lichenology. This brief summary shows the main characters that are used for the 
identification of lichens. The Italian version was prepared as an aid in the first Lichenology Labs for students 
of Systematic Botany at the University of Trieste, and is associated to all interactive identifications keys of 
project Dryades devoted to lichens. A comprehensive glossary is also included. All images are released with 
a CC BY-SA 4.0 license, which means that anybody can use them, provided that both the Author (A. Moro) 
and the license are cited. At the end, we also add a Thai glossary, prepared and illustrated at the Department 
of Biology, Faculty of Science, Ramkhamhaeng University, Bangkok. 
 
Growth-forms and general appearance 
 
One of the first things you have to learn to identify lichens is to recognize their major growth-forms. 
 
 
Fruticose lichens: they develop in 3 dimensions, with extremely variable forms (thread-like, cup-shaped,  
bushy, etc.). In the following, we give some examples. 
 
 
Thread-like fruticose lichens (Usnea). 
 
 
Thread-like fruticose lichens (Bryoria). 
 
 
Fruticose thalli of Ramalina. 
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Fruticose thalli of Teloschistes. 
 
 
Pseudopodetia of Stereocaulon. 
 
 
Bushy fruticose thalli of Bunodophoron. 
 
 
Foliose lichens: they develop in 2 dimensions (like a leaf) and the lower surface is attached to the substrate 
through organs similar to rootlets (rhizines). The lobes are lifted from the substrate at least at the apex. In the 
following, we give some examples. 
 
 
Broad-lobed foliose thalli of Parmeliaceae. 
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Broad-lobed foliose thalli of Parmelina. 
 
 
Broad-lobe foliose thalli of Parmotrema. 
 
 
Narrow lobed foliose thalli of Physcia. 
 
 
Narrow-lobed foliose thalli of Physconia and Phaeophyscia. 
 
 
Narrow-lobed foliose thalli of Pannaria and Fuscopannaria. 
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Inflated foliose thalli of Hypogymnia. 
 
 
Crustose lichens: they develop in 2 dimensions just as foliose lichens, but the lower surface adheres  
completely to the substrate. 
 
 
In some crustose species, the thallus is clearly lobed (placodioid). 
 
 
Squamulose lichens: the thallus consists of small scales. 
 
 
Squamulose primary thallus of Cladonia (see later). 
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Squamulose thalli of some Leptogium species. 
 
 
Leprose lichens: these lichens are reduced to a soft mass of powdery granules which can be easily removed 
from the substrate. 
 
 
Gelatinous lichens: this group includes both foliose and crustose species. They contain cyanobacteria and 
have an undifferentiated thallus (homoiomerous), that  becomes highly gelatinous when wet. 
 
 
Compound lichens: some lichens (especially those of the genus Cladonia) have 2 types of thallus, a primary 
thallus consisting of a mat of basal squamules, and erect fruticose structures (podetia) of various shapes. 
 
 
Simple to branched podetia of Cladonia. 
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Lichens rarely have 'pure' colours. It is important to appreciate the terms used in our keys for describing the 









Grey or grey-green lichens. 







Blue-grey lichens (Leptogium). 
 
Organs for sexual reproduction 
 
In the lichen symbiosis only the fungus is able to reproduce sexually. The organs for sexual reproduction 
(perithecia and apothecia) are therefore made by the fungus, and produce spores. When a lichen reproduces 
sexually, organs of vegetative reproduction  (see later) are usually lacking. 
 
Organs for sexual reproduction (apothecia and perithecia). 
 
Perithecia: flask-shaped bodies with a small opening at the apex that releases the spores. In the following, 
we show some examples. 









Apothecia: bodies in which the spores are released from a surface exposed to the air. They have different 
shapes, but are usually disc-shaped. There are two major types of apothecia: 
 
 
Lecanorine apothecium: the margin of the apothecium contains algae. Normally the disc and the margin 
have very different colours. In the following, we give some examples. 
 
 
Different types of lecanorine apothecia. 
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Lecanorine apothecia of Caloplaca cerina. 
 
 
Lecanorine apothecia of Heterodermia. 
 
 
Lecanorine apothecia of Lecanora. 
 
 
Lecanorine apothecia of Xanthoria. 
 
 
Lecanorine apothecia of Rinodina. 
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Lecanorine apothecia of Ochrolechia. 
 
 
Lecanorine apothecia of Ramalina. 
 
 
Lecanorine apothecia of Usnea. 
 
 
Non-lecanorine apothecium: the margin of the apothecium does not contain algae. Normally disc and 
margin have a similar colour, or the margin is absent. 
 
 
Different types of non-lecanorine apothecia. 
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Red non-lecanorine apothecia of Cladonia. 
 
 
Brown non-lecanorine apothecia of Cladonia. 
 
 
Apothecia with a particular shape - lirellae: the apothecia are much longer than wide, sometimes branched 
(Graphis, Opegrapha etc.). 
 
 
Apothecia with a particular shape - lirellae arranged in a stroma (Glyphis and Sarcographa). 
 
 
Apothecia with a particular shape – pin-like lichens: in many Caliciales the apothecia are located at the top 
of long stalks. The asci produce an unlimited amount of spores, so that the apex of the 'pins' is covered by a 
mass of black, brown or greenish spores, called maezedium. Some examples are provided below. 
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Black maezedium of Calicium. 
 
 
Brown maezedium of Chaenotheca. 
 
 
White pruina on the apothecia of Caliciales. 
 
 
Yellow pruina on the apothecia of Caliciales. 
 
 
Some Caliciales produce a maezedium but the apothecia are sessile (Cyphelium). 
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Apothecia with a particular shape – saddle-shaped apothecia of Peltigera: in this genus the apothecia are 
formed at the apex of lobes, and often resemble a saddle. 
 
 
Apothecia with a particular shape – wart-like apothecia: the apothecia of most species of Pertusaria are 
immersed in thallus warts, that release the spores from a small apical pore. They can easily be confused with 
perithecia, which however are usually not covered by a thallus layer containing the photobiont. 
 
 
Structures for vegetative reproduction 
 
Lichens can also reproduce as a whole lichen symbiosis. This can be done by vegetative propagules (isidia 
and soredia). When a lichen reproduces vegetatively, the organs of sexual reproduction are generally lacking 
(but there are exceptions). 
 
 
Isidia: are protrusions from the upper surface of the thallus, covered by the cortex, which also contain cells 
of the photobiont. They are detached from the base, and are rather 'heavy'. Isidia can have different shapes 
(cylindrical, branched, flattened, granular etc.). In the following we provide some examples. 
 
 
Isidia of Melanelia. 
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Isidia of Parmelia saxatilis. 
 
 
Isidia of Parmelia s.l. and Pseudevernia. 
 
 
Isidia of crustose lichens 
 
 
Isidia of Collema. 
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Isidiomorphs of Usnea: similar to isidia, they develop in groups inside the soralia of some species of Usnea. 
 
 
Soredia: are tiny bundles of hyphae containing a few cells of the photobiont. They are much lighter than 
isidia and originate from the medulla. They look like a fine powder. Important is the way in which the 
soredia are located on the thallus (soralia). In the following we give some examples. 
 
 
Diffuse soredia: they are formed on the entire surface of the thallus, so that the whole upper surface of the 
lichen looks powdery. 
 
 




Labriform soralia: formed in well-delimited parts of the thallus, usually at the tip of lobes, lip-shaped. 
 
  70 
 
 
Linear soralia: the soralia are much longer than wide. They may be located on the surface of the thallus or 
along the edges of lobes. 
 
 
Marginal soralia (Cetrelia). 
 
 
Marginal soralia (Sticta and Pseudocyphellaria). 
 
 
Soralia of Ramalina and Evernia.  
 
 
In some species of Ramalina the soralia develop inside hollow portions of the lobes. 
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Well-delimited marginal soralia of Parmotrema. 
 
 






Pseudocyphellae: tiny interruptions in the upper cortex which expose the medulla. They appear as small 
lighter dots or lines, which are best visible at the apex of lobes. Some examples are given below. 
 
 
Punctiform pseudocyphellae: small white dots from which maculiform soralia often originate. 
 
 
Elongated pseudocyphellae: small white lines, from which often linear soralia originate. 
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Linear pseudocyphellae of Ramalina. 
 
 
Reticulate pseudocyphellae of Parmotrema reticulatum. 
 
 
Cyphellae: large holes on the underside of the thallus in the genus Sticta, with a complex anatomy. 
 
 




...and in some species of Parmotrema... 
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...or pale coloured (Physcia). 
 
 
Hairs: thin transparent hairs, sometimes visible only with a strong magnifying glass. 
 
 




Bulbate rhizines and cilia of Bulbotryx. 
 
 
Dichotomously branched rhizines of Hypotrachyna. 
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Simple or irregularly branched rhizines. 
 
 
Tomentum: a dense layer of hairs on the underside of the thallus. Not to be confused with rhizines, that are 
much more robust. 
 
 
Veins: typical of the genus Peltigera, they are located on the underside of the thallus. They can be flat or 
raised, dark- or light-coloured. 
 
 
Pruina: crystal deposits on the surface of the thallus (usually white in colour), giving it a frosty appearance. 
 
 
Ridges: the upper surface in some lichens is strongly ridged (e.g. in Lobaria pulmonaria). 
 
  75 
 
 
Cephalodia: dark, wart-like structures that contain cyanobacteria, which can be found on the thallus of 
lichens with green algae (typical of a few species, e.g. of some Peltigera). 
 
 
Central chord of Usnea: In the genus Usnea the thallus is thread-like and the central part of the medulla 
forms a compact structure similar to a wire. It can be easily seen by stretching the branches. 
 
 
The central chord of Usnea sometimes may be pink-coloured. 
 
 




Pustules are sometimes present on the upper surface of some lichens (e.g. Collema). 
 






Lichens are in symbiosis with different types of photosynthetic organisms: green algae and cyanobacteria. 
The type of photobiont may be important for the identification. Here are some examples. 
 
 
Photobiont blue-green, thallus heteromerous: the photobiont layer is blue-green (microscopic section!), the 
thallus is dorsiventral, dark-coloured and not gelatinous in the wet state. 
 
 
Photobiont blue-green, thallus homoiomerous: the photobiont layer is blue-green (microscopic section!), 
the thallus is not dorsiventral, dark-coloured and gelatinous in the wet state. 
 
 
Photobiont chlorococcoid (or trebouxioid): the photobiont layer is bright green, the lichen is not dark 
coloured in the wet state. 
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Photobiont trentepohlioid: the photobiont is a green alga which contains orange pigments, so that the 




The observation of spores is often essential for the identification of lichens, especially crustose species. 
Important are shape, size, colour, cell number, and number of spores per ascus. Below is a brief overview of 
different types of spores. 
 
 
Simple spores (1 cell only). 
 
2-celled, colourless spores. 
 
2-celled, brown spores. 
 
2-celled, polar-diblastic spores: the two cells are connected by a thin canal. 
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Multicellular spores with transversal septa only. 
 





Many lichens contain chemical compounds, some of which have been used to make dyes, and others as 
sunscreen products. These compounds are also useful in identification, and we have included colour 
reactions for simple spot tests which can help you to identify some of these species. These spot tests are easy 
to do in the field and are described below. 
Spot tests: simple spot tests have been used for many years to identify lichen substances that have a colour 
reaction. Note that a + denotes a positive colour reaction and a – indicates that there is no colour change. If 
you want to use the substances in the field you only need very small amounts (c. 20cc) which can be put in 
eye dropper bottles and kept in the fridge when not in use. 
Sodium hypochlorite (C) is common bleach, the thin cheap variety without any additives is the best. Keep 
the bottle in the fridge if you want to use it repeatedly over several weeks. Avoid getting it on your clothes. 
Potassium hydroxide KOH (K) or alternatively sodium hydroxide (NaOH - caustic soda) is used as a 10% 
solution in water. Care should be taken preparing this as it is highly caustic in the concentrated form. 
Both these substances are applied as a small drop to the cortex, or to the medulla after scraping away the 
cortex. Record the colour reaction carefully and any change in colour that occurs. 
Paraphenylendiamine (P) is not readily available except from a lab and is not recommended for use outside 
laboratory conditions. It is available as crystals and can be dissolved in alcohol in order to test the specimen. 
Alternatively it can be made into a stable solution for regular use called Steiner’s solution. Instructions are 
available in most lichen identification books. 
 
 
Negative reactions: the liquid /or the treated part of the lichen does not change colour (however, the surface 
may become more green). 
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K+ yellow: the liquid and/or the treated part of the lichen becomes yellow. 
 
 
C+ and KC+ pink reaction of the medulla: this is often a very short-lasting reaction. 
 
 
C+ yellow reaction of the apothecial discs in Lecanora carpinea. 
 
  80 
Glossary 
 
(from P.L. Nimis & S. Martellos - Keys to the lichens of Italy. I. Terricolous species.  
Edizioni Goliardiche, Trieste, 341 pp., 2004, slightly modified) 
 
Acicular (of spores): needle-like, very narrow and long, e.g. those of Arthrorhaphis. 
Acuminate (of spores): pointed, with acute ends. 
Adglutinate (of paraphyses): not easily detachable from each other, almost glued together. 
Adnate (of apothecia): not restricted at the base. 
Adpressed (of thallus): closely adhering to the substrate. 
Amyloid (of asci, or thallus parts): reacting J+ blue.  
Anastomosing (of paraphyses): branched, the branches joining irregularly, forming a net; e.g. those 
of Micarea. 
Angiocarp (of ascocarps): the hymenium is not exposed until the asci are mature. This term is not 
used in our keys. See also hemiangiocarp. 
Anisotomic (of thallus parts): dividing in unequal parts, with a division which is thicker or/and 
longer then the others; e.g. the branching of Alectoria nigricans. See also dichotomic, isotomic, 
tetrachtomous, trichotomous. 
Anticlinally (of hyphae): the hyphae are arranged perpendicularly to the surface of the thallus. 
Annular: ring-like; like the structure which is present in the apical apparatus of some asci. 
Apical: located at the top. See also tholus. 
Apothecia (singular: apothecium): the fruiting bodies of discocarpic Ascomycetes, ascocarps 
where the hymenium is fully exposed to the air, usually forming a disc, surrounded or not by a 
margin. Depending on the type of margin, they may be lecanorine or non-lecanorine. Most 
apothecia have a more or less rounded form, with several exceptions: some (e.g. those of some 
Pertusaria) are perithecioid, the disc being completely surrounded by the thalline margin, the 
spores being discharged by a narrow pore, others (e.g. in Graphis, Opegrapha, etc.) are 
elongated and ramified (lirelliform), etc.  
Arachnoid (of thallus): a tissue of lax hyphae, cottony in appearance. 
Areolae (singular: areola): portions of crustose thalli divided by cracks or fissures. They may be 
contiguous or dispersed, rounded, angular, or elongate, flat or convex, etc.  
Areolate (of thallus, or of cortex): disrupted into areolae. This term is often used also for the 
schizidia-like structures present on the podetia of some Cladonias (e.g. in Cladonia pyxidata). 
Asci (singular: ascus): sac-like structures within which the spores are formed. Important taxonomic 
characters at supraspecific level are the layers of the ascus wall (see bitunicate, unitunicate), 
and the structure of the ascus tip, which facilitates the dispersal of spores (see tholus). These 
features - best observed under the microscope by applying J to a thin section, are rarely used in 
our keys, being rather difficult to appreciate - but they are often mentioned in the descriptions. 
Ascocarp: the fruiting body of any Ascomycete, i.e. the structure in which the fungal partner 
produces the spores. See apothecia and perithecia.  
Ascoma (plural: ascomata): see ascocarp. 
Ascospores: see spores. 
Aspicilioid (of apothecia): lecanorine apothecia semi immersed in the thallus, the thalline margin 
not prominent, but containing algae in section; e.g. those of Aspicilia calcarea. See also 
cryptolecanorine. 
Axil (of podetia): the point where two branches diverge. In some species of Cladonia the axils are 
occupied by a hole (perforate axils). 
Axis: the term mostly refers to the compact, filamentous medulla of Usnea-species (central axis, or 
central chord). 
Bacilliform (of spores and spermatia): stick-shaped, narrowly cylindrical, the ends not acute. 
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Biatorine (of apothecia): apothecia “lacking a true exciple when mature, and which are pale or 
more or less coloured, soft in consistency, and generally strongly convex” (from Purvis et al. 
1992). In other terms, a lecideine apothecium with a non-black margin. This rather difficult 
term is not used in our keys, being subsumed under “non-lecanorine”. 
Biseriate (of spores): arranged more or less in two rows within the asci. 
Bitunicate (of ascus walls): the ascus wall is composed of two layers (endo- and esoascus), which 
tend to separate at the time of dispersal of spores: the more rigid outer wall breaks, the inner 
wall rapidly collapses. See also: fissitunicate, unitunicate.  
Blastidia: propagules for the asexual reproduction of the lichen, produced by the budding of thalli 
in a yeast-like manner, with each new blastidium produced from the tip of the previous one; 
they are easily confused with soredia, more rarely with isidia; in our keys, they are mostly 
subsumed under “soredia”. 
Branches: parts of ramified fruticose lichens with a more or less circular section. 
Bullate (of thallus parts): bubble-like, restricted at the base. Used esp. for squamulose lichens, e.g. 
the squamules of some Toninia, e.g. T.toepfferi. 
C (reagents): bleaching water solution (sodium hypochlorite) or undiluted commercial bleach. This 
reagent is short-lasting, it should renovated after ca. 10-20 days (more often in summer or in 
heated spaces). Reactions with C are sometimes ephemeral. Attention! Pure sodium 
hypochlorite - due to its odour - is becoming rare in supermarkets, being substituted by other 
products, some of which may give odd reactions! 
Canaliculate (of thallus parts): channelled (e.g. the lobes of Flavocetraria cucullata). 
Capitate (of soralia): soredia grouped into more or less convex knots, located at the end of lobes or 
branches (e.g. those of Hypogymnia tubulosa); the term is sometimes used also for paraphyses 
with distinctly swollen apical cells. 
Capitulum: the spore-bearing, enlarged part of the pin-like apothecia of some Caliciales. 
Carbonaceous (of parts of the ascocarps): coal-like, black, non-transparent, and friable (section!), 
such as the apothecial margins of Opegrapha. 
Cephalodia (singular: cephalodium): lichenised structures containing cyanobacteria, found on 
thalli with a chlorococcoid main photobiont. They may appear as warts (e.g. Peltigera 
aphthosa), or as coralloid outgrowths (e.g. Lobaria amplissima) on the upper surface of foliose 
lichens, or as small warts on the pseudopodetia of fruticose lichens such as Stereocaulon. In 
some species they are scarcely visible, being immersed in the thallus (e.g. the internal 
cephalodia of some Solorina-species).  
Cerebriform: folded like the human brain. 
Chlorococcoid (of photobiont): one-celled green algae, excluding Trentepohlia: the photobiont 
layer has a bright green colour. See also trentepohliod. 
Cilia: human hair-like, stout outgrowths composed by several hyphae, usually arising from the 
edge of foliose thalli. (e.g. in Parmotrema), not to be confused with hairs. 
Clavate (of spores, or of asci): club-like, with one end thicker than the other. 
Coccoid: more or less spherical. 
Concolourous: of the same colour. 
Concrescent: becoming jointed (e.g. of apothecia, of lobes, etc.). 
Confluent: becoming merged (e.g. of soralia). 
Conglutinate (of apothecial parts, esp. paraphyses): not easily detachable, almost glued together. 
Conidia (singular: conidium): see spermogonia.  
Conidiophorous (of cells): fungal cells, usually located inside pycnidia, which in various ways 
give rise to spermogonia. 
Consoredia: a term used only for some species of Lepraria and Leproloma, which have a thallus 
consisting of a mass of soredia-like granules. It refers to the case in which the granules are 
fused into larger clusters. 
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Constricted (of spores): the width of the spore is shorter at the level of the septum than between 
septa.  
Constricted (of apothecia): becoming narrow towards the attachment point, e.g. the apothecia of 
Lecanora epibryon as opposed to those of Micarea adnata.  
Coralloid (of isidia, or thallus parts): coral-like, densely ramified, sometimes almost shrubby. 
Cortex: the outer surface of thalli, when it consists of densely compacted and ordinately arranged 
hyphae. Several foliose lichens may have both an upper and a lower cortex. See also 
paraplechtenchymatous, prosoplechtenchymatous. 
Corticate (of thallus parts): provided with a cortex. 
Crenate-crenulate (of thallus and thallus parts): with rounded marginal teeth. 
Crustose (of thallus): crust-like, without lower cortex and rhizines, attached to the substratum by a 
dense hyphal net, hence gas exchanges only possible through the upper surface. Crustose 
lichens can be only collected together with their substratum.  
Cryptolecanorine (of apothecia): lecanorine apothecia more or less immersed in the thallus, the 
thalline margin not prominent (see also aspicilioid). 
Crystals (of anatomical sections): usually of oxalates. The presence and size of crystals in 
anatomical sections (esp. of apothecia) is important for identification in some groups (e.g. in 
some Lecanora species). They are best observed in thin sections under polarised light. The 
pruina is also mostly composed of small to coarse crystals. 
Cups (in Cladonia): cup-like endings of podetia. They generally bear apothecia and pycnidia at the 
margin; sometimes they are proliferating, either from the margin or from the centre, giving rise 
to several stocks of superimposed cups. 
Cyanobacterial (of photobiont): the photobiont is a Cyanobacterium. In section, it has a 
characteristic blue-green colour. Cyanobacteria belong to two main different groups: 
filamentous (thread-like, e.g. Nostoc, Scytonema) and coccaceous (several cells joined into a 
spherical structure, e.g. Gloeocapsa). Nostoc, in particular, can occur in the typical form, with a 
thread-like, moniliform series of globular cells (e.g. in Collema), or in very short-chained 
forms, sometimes reduced to a series of a few cells only (e.g. in some small Leptogium-species). 
Cyphellae (singular: cyphella): like pseudocyphellae, these are structures for facilitating gas-
exchange, but have a more complex structure, with a layer of globular cells delimiting a gaping 
hole. The only lichens with cyphellae (more or less round openings in the lower surface) belong 
to Sticta. 
Diaspore: a rather confusing term of the lichenological terminology, designating anything which 
can reproduce the lichen, including things like spores (sexual reproduction) and isidia 
(vegetative reproduction). See also propagule. 
Dichotomous (of thallus parts): branching into equal branches, as in the letter Y (see also: 
anisotomic, isotomic tetrachtomous, trichotomous). 
Diffuse (of soralia): evenly spread through the thallus (e.g. those of Phlyctis argena). 
Disc (of apothecia): the exposed upper surface of the hymenium in lichens with apothecia.  
Discocarpic (of mycobionts): lichenised fungi with apothecia. 
Dorsiventral (of thallus): with clearly different upper and lower surfaces. 
Effigurate (of crustose thalli): with radiating marginal lobes, e.g. Lobothallia radiosa. 
Endolithic (of thallus): completely embedded in the rock, incl. the photobiont layer (e.g. in most 
species of Bagliettoa, or in Clauzadea immersa). There are at least two types of endolithic 
lichens: some are typical of dry areas (deserts and semi-deserts, dry valleys in Antarctica, etc.), 
mostly on siliceous rocks, other occur on compact limestone. These two types differ 
considerably in morphology and ecology. See also endosubstratic, hemiendosubtratic. 
Endosubstratic (of thallus): completely embedded in the substratum, incl. the photobiont layer, 
e.g. the thallus of Bagliettoa parmigera). See also endolithic, hemiendosubtratic.  
Epihymenium (of apothecia): see epithecium.  
Epilithic (of thallus): growing above a rock surface (see also: endolithic). 
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Epinecral layer (of thallus surface): an amorphous superficial layer consisting of the residues of 
dead cells, commonly present in several crustose lichens, both with and without a true cortex. 
Epiphytic (of thallus): growing on the bark of higher plants. 
Epispore: the outer part of the spore wall, when this is thick, gelatinous or ornamented (e.g. with 
ridges, warts, etc.). 
Epithecium (of apothecia): the uppermost part of the hymenium, formed by the usually pigmented 
upper cells of paraphyses: it often has a distinct colour, and sometimes characteristic reactions 
useful for identification. It must be observed under thin microscopic sections. 
E- (general suffix): without (e.g. epruinose, ecorticate, etc.). 
Ecorticate (of thallus): without cortex. 
Endo- (general suffix): lying inside something else. 
Endoascus (of asci): see bitunicate. 
Ephemeral (of thalli): of short duration. 
Epi- (general suffix): lying above something else. 
Epicortex (of thallus): a term used only for Parmelia s.latiss., which designates a more or less 
amorphous layer lying above the upper cortex. Never used in our keys. 
Epinecral (of thallus): a layer of dead fungal cells covering the upper surface, with an amorphous 
appearance in microscopic sections. 
Epipsamma (of apothecia): a term used for the epihymenium, when this is granular, or rich in 
crystals. It is never used in our keys, but is sometimes present in the descriptions. 
Epruinose (of thallus and apothecia): without pruina. 
Eso- (general suffix): lying outside something else. 
Esoascus (of asci): see bitunicate. 
Excipulum (sometimes deformed into “exciple”, of ascocarps): the tissue(s) forming the margin of 
an apothecium, or the walls of a perithecium. In the case of apothecia, lichenologists often 
distinguish between an “excipulum proprium” (proper, or true exciple, formed only by the 
fungus) and an “excipulum thallinum” (thalline exciple, containing also the photobiont). In our 
keys the term “excipulum” may appear in the descriptions - in which case it is always used for 
anatomical features of the proper margin - and is not used in the dichotomies, being subsumed 
under margin for all lichens with non-lecanorine apothecia. See also pyrenium. 
Excipulum (of ascocarps): see exciple. 
Farinose (of soredia, pruina): small and powdery, looking like meal. See also granulose. 
Fasciculate (of rhizines): with several, more or less parallel branches originating from the same 
point. See also squarrose. 
Fibrillae (singular: fibrilla): in Usnea these are short, simple branches perpendicular to the main 
ones; in foliose lichens this term is used for pale cilia-like structures on the margin of the lobes 
(e.g. in Physcia adscendens, Anaptychia ciliaris, etc.).  
Filamentous (of thallus, or of cyanobacterial photobionts): thread-like (e.g. the thalli of Alectoria, 
Bryoria, Ramalina thrausta, Usnea, and those of Nostoc among photobionts). 
Fissitunicate (of asci): bitunicate. 
Foliose (of thallus): leaf-like, flattened, with an upper and lower surface, gas exchange occurring 
from both faces, usually attached by rhizinae. Some lichens (e.g. Anaptychia ciliaris and 
Pseudevernia furfuracea) have a basically foliose, flattened thallus, which, however, tends to 
develop into three dimensions, and is not attached to the substratum by rhizines.  
Foveolate (of thallus): with small, shallow depressions. 
Fruticose (of thallus): developing in three dimensions, often shrub-like, and round to inflated in 
section, gas exchange occurring throughout the surface. See also foliose, and squamulose. 
Fusiform (of spores): spindle-like, broader in the centre and narrowing towards the ends. 
Gelatinous (of thallus - cyanobacterial lichens): becoming jellyish when wet (e.g. Collema). The 
cyanobacterial cells are surrounded by coats which tend to absorb liquid water, becoming jelly-
like when wet. This character is easy to appreciate in some genera (e.g. Collema) in which the 
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photobiont is predominant, less easy in other genera, like Leptogium. See also homoiomerous, 
heteromerous.  
Glabrous: without hairs. 
Glaucescent (of colours): bluish-greenish grey. 
Globose: spherical. 
Gloeocapsa: a genus of cyanobacteria characterised, together with several other similar genera, by 
more or less spherical masses containing clusters of cells with a distinct, sometimes pigmented 
gelatinous coat. Most frequent in the Lichinaceae. 
Goniocyst: more or less spherical groups of green algal cells surrounded by short hyphae, but 
without a true cortex (section!), forming a minutely-granulose thallus (e.g. in Micarea). 
Granules (of thallus parts): thallus consisting of small, coarse, more or less spherical elements. 
Granulose (of soredia): coarse, looking like granules. See also farinose.  
Hairs: short, erect, transparent, hair-like structures, generally present on the upper cortex, and 
formed by a single hypha (e.g. in Agonimia opuntiella, Phaeophyscia hirsuta). See also cilia, 
fibrillae, and tomentum.  
Halonate (of spores): with a thick, transparent, gelatinous outer coat. See also perispore. 
Hamathecium (of ascocarps): a rather difficult, “neutral” term, which is never used in our keys, 
referring to all types of sterile hyphae (paraphyses, paraphysoids, periphyses, etc.) which occur 
in the hymenium. 
Haustorium (plural: haustoria): hyphae of the mycobiont which penetrate inside the cells of the 
phycobionts. 
Hemi- (general suffix): almost, partially. 
Hemiangiocarp (of ascocarps): the hymenium is initially protected by a covering layer, which 
disrupts when the asci are ripe. Not used our keys. See also angiocarp. 
Hemiendolithic (of thallus): see hemiendosubtratic. 
Hemiendosubstratic (of thallus): embedded in the substratum, except the photobiont layer (e.g. 
Caloplaca ochracea as opposed to Bagliettoa-species). This character may be difficult to 
appreciate, and is used very rarely in our keys. 
Heterocyst (of photobionts): a cell of filamentous cyanobacteria which differs from the others in 
the chain by its paler inner side and its thicker wall, devoted to nitrogen fixation. This term is 
never used in our keys. 
Heteromerous (of thallus): having the mycobiont and the photobiont separated into well-distinct 
layers, usually dorsiventral. See also homeomerous, gelatinous when wet. 
Homeomerous (better: homoiomerous, of thallus): having the mycobiont and the photobiont 
evenly intermixed throughout the thallus (e.g. in Collema). See also gelatinous when wet, 
heteromerous.  
Hyaline (of spores): transparent, colourless. 
Hymenial algae (of lichens with perithecia): green algal cells contained inside the hymenium of 
some groups of pyrenocarpous lichens (e.g. Endocarpon, Staurothele). They are often visible 
under a binocular, the sections of perithecia having a bright green core. These algae are often 
different in shape and size from those of the thallus. 
Hymenium (of ascocarps, in section): the layer of tissue where asci arise and spores are produced. 
Its thickness, colour, and the reactions, esp. with J, may be important in some groups. The 
thickness should be measured starting from the roots of the asci, including the epihymenium. 
See also thecium. 
Hypha (plural: hyphae): one of the filaments constituting the fungal mycelium. 
Hypothallus: marginal part of the thallus of foliose or squamulose lichens, composed only by the 
fungus, normally with a different colour and texture. In these keys, this term is often merged 
with prothallus. 
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Hypothecium (of apothecia): in our keys this terms refers indiscriminately to all tissues located 
below the hymenium. Its thickness, reactions and esp. pigmentation may be important for 
identification. See also subhymenium. 
Imbricate (of thallus parts): overlapping, shingle-like, as the tiles of a roof, e.g. the squamules of 
Mycobilimbia lurida. 
Immersed (of ascocarps and pycnidia): embedded in the substratum (e.g. the apothecia of 
Clauzadea immersa), or in the thallus (e.g. the perithecia of Catapyrenium cinereum).  
Inflated (of thallus parts): swollen. 
Inspersed (of the hymenium, in sections) : full of oil droplets which render it somehow milky, not 
transparent in a microscopic section. 
Involucrellum (of perithecia): a usually black, lid-like structure originating from the upper part of 
the perithecium, protecting the ostiole. It can be best observed - often under a binocular - by 
vertically sectioning the perithecium. It is mostly limited to the upper part, but sometimes it 
extends until the base of the perithecium. Its presence may be important for identification (e.g. 
in Catapyrenium s. lat., Verrucaria).  
Isidia (singular: isidium): structures for the vegetative reproduction of the lichen, which derive 
from swellings of the upper cortex, and contain photobionts. The true isidia are always 
corticate, as opposed to soredia. They may have different forms: erect and more or less round in 
section (simple or ramified-coralloid), or flattened (spatulate, peltate), etc. See also blastidia, 
phyllidia, and schizidia. 
Isidiate (of thalli): with isidia. 
Iso- (general suffix): equal, e.g. isodiametric = more or less round in shape, isotomic. 
Isotomic (of thallus parts): dividing in regular dichotomies into equal branches. See also 
anisotomic, dichotomic, tetrachtomous, trichotomous. 
J (reactions): the typical Lugol’s solution, which can be purchased by specialised furnishers: a 
water solution with 1.5% of Iod and 10% of KOH solution.  
K (reactions): a ca. 10% water solution of potassium hydroxide (KOH). It can be substituted with 
household lye (sodium hydroxide, NaOH). 
KC (reactions): the test is performed by wetting the tested area first with K, then with C. These 
reactions are often ephemeral. In most cases, the KC test enhances the results obtained with C 
only. 
Labriform (of soralia): soredia originating from the lower face of lobes which tends to bent 
upwards, the soralia assuming a lip-like form (e.g. Hypogymnia physodes, Phaeophyscia 
chloantha). 
Laciniae (singular: lacinia): flattened parts of ramified fruticose lichens (e.g. Ramalina fraxinea). 
Sometimes called lobes. 
Laminal: located on the upper surface of the thallus. 
Lax (of medulla): loose, not compact. 
Lecanorine (of apothecia): with a thalline margin containing photobionts. In most cases, the 
colour of the margin is very different from that of the disc. In some genera, however the colour 
is similar (e.g. in several species of Caloplaca), and one has to look for photobionts in 
microscopic sections. See also aspicilioid, biatorine, lecideine, zeorine. 
Lecideine (of apothecia): having a margin exclusively consisting of dark-coloured fungal hyphae. 
This term is subsumed in our keys under non-lecanorine. See also biatorine, lecanorine, 
zeorine. 
Leprose (of thallus): a powdery mass of hydrophobic, soredia-like granules. Some experience is 
needed to distinguish truly leprose thalli from crustose thalli with abundant, diffuse soredia. 
Lichenised (of mycobionts): always growing in symbiosis with a photobiont. In certain groups, 
e.g. Arthonia, some species are clearly lichenised, others are clearly non-lichenised, (no true 
lichens), still others are of uncertain attribution. 
Linear (of pseudocyphellae): when well-developed, narrow and elongated. 
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Lirelliform (of apothecia): a non-lecanorine apothecium with a long, narrow, elongate form (e.g. 
of Graphis, Opegrapha). 
Lobes (of thalli): this term is used both for foliose and crustose lichens; it refers to flattened, 
elongate structures developed at the margin of the thalli (e.g. in Squamarina lentigera), or 
around the apothecia (e.g. in Physconia venusta). Their width should be measured in the central 
part. See also placodiomorph. 
Lobulate: with small lobes. 
Lugol (of reactions): see J. 
Macroconidia (singular: macroconidium): the larger conidium of a species that has more than one 
type of conidium (e.g. in some species of Micarea, or Porina). 
Maculiform (of soralia): laminal soredia grouped into more or less round patches. See also 
punctiform. 
Maezedium (plural: maezedia): a mass of spores liberated continuously by the asci of Caliciales. It 
appears as a powdery mass covering the apothecium. 
Margin (of apothecia): apothecia have two main types of margin: a) a proper margin consisting of 
fungal hyphae only; usually, the colour of the proper margin is similar to that of the disc and 
different from that of the thallus. b) a thalline margin, which includes photobionts; usually of a 
colour similar to that of the thallus, and different from that of the disc (with several exceptions. 
e.g. in Caloplaca). In our keys, unless otherwise specified, the term “margin” always refers to 
the thalline margin for lecanorine apothecia, to the proper margin for non-lecanorine 
apothecia.  
Marginal (of soralia): soredia limited to the marginal parts of thallus parts (usually lobes of foliose 
lichens). 
Medulla: in section, this is the “central” part of the thallus, located under the photobiont layer. It is 
composed exclusively by loosely arranged fungal hyphae, the spaces between them facilitating 
gas exchange for the photosynthetic partner. It can be compact, loose or almost hollow, it can be 
pigmented or not, and it often contains lichens substances which are absent in the cortex (hence, 
it can have peculiar reactions, or a characteristic colour under a UV-lamp).  
Micareoid (of photobionts): green algae with a diameter of 4-7 mm, thin-walled, often occurring in 
pairs (e.g. those of Micarea). 
Microconidia (singular: microconidium): the smaller conidium of a species that has more than one 
type of conidium (e.g. in some species of Micarea).  
Moniliform (of hyphae): arranged in a thread consisting in a series of globose cells, looking like a 
rosary, or the chains of Nostoc. 
Mycelium: the tissue composed by the fungal part of the lichen, consisting of hyphae. 
Mycobiont: the fungal symbiotic partner in a lichen.  
Muriform (of spores): looking like a brick-wall, many-celled, with many longitudinal septa and 
crosswalls. See also submuriform. 
Non-lecanorine (of apothecia): without a thalline margin. See also biatorine, lecanorine, zeorine. 
Nostoc: a genus of cyanobacteria characterised by more or less long chains formed by a single row 
of rounded cells. In some genera (e.g. some Leptogium species) the chains are very short, 
consisting of a few cells only.  
Ocular chamber (of asci): the ascus is bitunicate, the two layers separate at the tip leaving an 
empty space (see tholus), this space is concave with respect to the inner part of the ascus. 
Orbicular (of thallus): more or less circular in shape.  
Ornamented (of spores): spore wall not smooth. Ornamentation in some groups e.g. Buellia can be 
microrugulate, striate etc. 
Ostiole: pore-like opening situated at the top of a perithecium or of pycnidia, through which the 
propagules escape. 
Oval (of spores): egg-like, the convex part lying more or less in the centre, symmetrical with 
respect the two axes. 
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Ovoid (of spores): see oval. 
P (reagents): Para-phenylendiamine in alcoholic solution (of short duration!). It is also possible to 
prepare P in water solution: e.g. 1 g of Para-phenylendiamine, 10 g of Natrium sulphate in 100 
ml water. This substance, although still utilised e.g. for hair dying, might be carcinogenic. It 
should be used with great care (especially avoid to breath it under the microscope!). Teachers 
should not endorse its use by students, unless coupled with a lesson on the use of potentially 
dangerous substances, and with the corresponding measures. 
Paraphyses (singular: paraphysis): sterile hyphae in the hymenium, forming a palisade within 
which the asci are interspersed. They may be simple or ramified, in some case they are 
anastomosing; the upper cells, sometimes inflated and most often pigmented, form the 
epihymenium. The true paraphyses always start from the base of the hymenium. See also 
paraphysoids and periphyses. 
Paraphysoids: structures resembling paraphyses, but ontogenetically originating from the hymenial 
tissue between the asci. They are usually thin, abundantly branched and anastomosing, e.g. in 
Arthonia. In our keys, this term is sometimes used in the descriptions, being substituted by the 
term paraphyses in the dichotomies. 
Paraplechtenchymatous (of sections): a fungal tissue (section!) consisting of more or less 
isodiametrical, rounded to angular cells. See also: plectenchyma, prosoplechtenchymatous. 
Parasitic: this term is used here in a very broad, often incorrect sense: it refers both to truly 
parasitic fungi growing on lichens, and to the so-called “parasymbiontic” lichens, i.e. those 
which regularly start their life-cycle on other lichens, without being true parasites; in fact, 
having a photobiont layer, they are autotrophic; their “parasitism” probably consisting in 
“stealing” photobionts from the host lichen. More research is necessary to clarify the complex 
relations between “parasymbiontic” lichens and their hosts. 
Parasymbiontic: see parasitic. 
Parathecium (of apothecia): proper margin, formed only by fungal hyphae. Not used in our keys, 
but sometimes present in the descriptions.  
Peltate: plate-like, with a single attachment point from the centre of the lower surface.  
Periclinal (of hyphae): parallel to the surface. 
Periphyses (singular: periphysis): hyphae resembling paraphyses, produced near the ostioles of 
perithecia. They are mostly short and thin, hair-like. In our keys, this term only appears in the 
descriptions. 
Periphysoids: this term is used by some authors to designate paraphyses-like structures of 
pyrenocarpous lichens, developing from the upper part of the pyrenium, and growing 
downwards. In our keys the term was not used consistently: it should be best regarded as a 
synonym of paraphyses. 
Perispore (of spores): a colourless gelatinous layer around spore, visible in microscopic sections. 
See also halonate.  
Perithecia (singular: perithecium): globose to flask-like ascomata where the hymenium is enclosed 
within a “box” opening through a narrow apical pore at the summit, called ostiole.  
Perithecioid (of apothecia): opening through a pore, hence disc not evident and the whole structure 
resembling a perithecium (e.g. Pertusaria pertusa). In a few cases, it might be very difficult for 
a beginner to distinguish between a true perithecium and a perithecioid apothecium (e.g. in 
Belonia russula). In such cases, the species also appears in the keys among those having 
perithecia.  
Photobiont: the photosynthetic partner of a lichen. In our keys three main types of photobionts are 
used for identification: cyanobacterial, chlorococcoid, and trentepohlioid. 
Phyllidia (singular: phyllidium): flattened structures resembling small lobes, formed by abstriction 
of a leaf-like part of the thallus, and serving for the vegetative reproduction of the lichen; they 
are sometimes difficult to distinguish from flattened isidia; this term is used very seldom in our 
keys. 
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Phyllocladia (singular: phyllocladium): minute, granular, verrucose to coralloid, peltate to digitate 
parts of the thallus of Stereocaulon, bearing the photobiont. 
Pigmented: coloured, not white nor transparent in section. 
Placodioid (of crustose thalli): orbicular, with radiating marginal lobes. A difficult, not 
indispensable term of the lichenological terminology. 
Placodiomorph (of crustose thalli): see placodioid. 
Plectenchyma (of thallus sections): a general term for all false tissues formed by the mycobiont 
only. See also paraplectenchymatous, prosoplectenchymatous. 
Pluricellular (of spores): many-celled. 
Podetia (singular: podetium): lichenised, fruticose structures of Cladonia and a few related genera, 
ontogenetically developing from a vertical extension of the lower apothecial tissues. Most of the 
Cladonia have two types of thallus: a primary, crustose to squamulose thallus, and the 
"podetia". However, a beginner might wonder whether the thalli of e.g. Dactylina ramulosa or 
Thamnolia vermicularis are "podetia" or not. As far as possible, we have tried to use this term 
only within Cladonia. See also pseudopodetia.  
Polar-diblastic (of spores): two-celled, the cells being connected by a narrow canal (most 
Teloschistaceae), whose length may be important for identification. 
Polymorphic: of different forms. 
Primary (of thallus parts): some fruticose lichens (especially Cladonia) have two types of thallus: 
the primary one, crustose or squamulose, gives origin to fruticose structures (podetia and 
pseudopodetia). In this book the term “primary squamules” exclusively refers to those of 
Cladonia, while the term “primary thallus” also refers to other genera in which podetia or 
pseudopodetia originate from a crust-like thallus (e.g. Baeomyces, Stereocaulon). The term 
“primary” has to do with the ontogeny of of thallus parts, non-primary structures (like podetia) 
developing from the generative tissue of the apothecia, a character which is of no use for 
identification. 
Proliferating (of podetia): formed on the centre (e.g. in Cladonia verticillata) or on the margins 
(e.g. sometimes in Cladonia pyxidata) of cups, giving rise to one or several stocks of podetia. 
Propagule: any structure serving to reproduce the lichen. Mostly used for those related to 
vegetative reproduction (soredia, isidia, thalloconidia, etc.). See also diaspore. 
Proper (of apothecial margin): see margin. 
Prosoplechtenchymatous (of thallus sections): fungal tissue consisting of coalesced, more or less 
elongated hyphal cells; see also paraplectenchymatous. 
Prothallus: marginal part of the thallus of crustose lichens, composed only by the fungus, 
normally with a different colour and texture. In some cases (e.g. Placynthium nigrum) it is 
rather thick and felt-like, in other cases (e.g. Rhizocarpon species growing on quartz) it appears 
in the form of thin, branched bundles of hyphae exploring the substratum. See also hypothallus.  
Pruina: powdery, frost-like deposits of crystals (often calcium oxalates), present on the cortex, or 
on the ascocarps; they may be very small and powdery, or aggregated into larger clumps; they 
are usually white, rarely of other colours (e.g. yellow in some Caliciales). 
Pruinose: covered by pruina.  
Pseudo- (general suffix): resembling to something without being it (e.g. Pseudopodetia).  
Pseudocyphellae (singular: pseudocyphella): small interruptions of the cortex where the medulla is 
exposed to facilitate gas exchange. They may be linear-elongate (e.g. in Parmelia sulcata), 
reticulate (e.g. in Parmotrema reticulatum), punctiform (e.g. in Punctelia subrudecta). This 
character is important, esp. for foliose lichens, but is often difficult to appreciate for beginners 
(cracks in the cortex are often mistaken for pseudocyphellae). 
Pseudopodetia (singular: pseudopodetium): in the dictionary of Fungi this term is defined as 
follows “a lichenised, podetium-like structure of vegetative origin, ascogonia arising on this not 
on the pre-formed granular or squamulose thallus initials”. The difference between podetia and 
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pseudopodetia has to do with their ontogeny (see primary), and lies outside the scope of our 
identification keys. In the dichotomies, pseudopodetia are mostly subsumed under podetia.  
Pubescent (of thallus parts): covered by thin, short hairs. 
Pustula (plural: pustulae): bubble-like swellings present on the thalli of some species (e.g. Collema 
nigrescens, Lasallia). 
Pustulate (of thallus): covered by pustulae.  
Pycnidia (singular: pycnidium): flask-like structures, resembling perithecia, in which spermogonia 
are produced. They are mostly, but not always, dark-coloured, immersed in the thallus, 
appearing as small dots. Sometimes, however, they become prominent (e.g. in some Micarea 
species), and may have very different colours (from white to yellow-orange).  
Pycnidiospores: see spermatia. This term is never used in our keys. 
Pyrenium (of perithecia): the wall of perithecia. A term which is never used in our keys. See also 
excipulum. 
Pyrenocarpic (of mycobionts): lichenised fungi with perithecia. 
Pyrenolichen: a lichen with perithecia. 
Pyriform (of spores, perithecia): pear-shaped. 
Reniform (of spores): kidney-like, curved. 
Reticulate: net-like and interconnected (e.g. like the pseudocyphellae of Parmotrema reticulatum). 
Revolute (of thallus parts): bent downward. 
Rhizines: bundles of hyphae mostly originating from the lower cortex, which anchor foliose or 
squamulose lichens to the substratum. Their shape and length may be important diagnostic 
characters in some genera (e.g. Peltigera). See also rhizohyphae. 
Rhizohyphae: individual hyphae, pigmented or colourless, which anchor the squamules of some 
lichens (e.g. Catapyrenium s.lat.) to the substratum. They should be not confused with rhizines, 
which originate from the lower cortex, and are stouter, being composed of thick bundles of 
hyphae. 
Rimose (of thallus): irregularly and minutely cracked, without distinct areolae. A rather odd term, 
which is seldom used in our keys. 
Rosette-shaped (of thallus): rounded in shape, symmetrical, mostly with radiating marginal lobes 
(e.g. Squamarina lentigera).  
Saddle-shaped (of apothecia): used only for some Peltigera-species, those whose apothecia are 
elongated and curved, like the saddle of a horse (e.g. P. polydactyla), as opposed to those with 
flattened, horizontal apothecia (e.g. P. horizontalis). 
Scabrose (of thallus surface): having a minutely roughened surface, generally caused by an 
accumulation of dead cortical material (e.g. Peltigera scabrosa). 
Schizidia (singular: schizidium): structures for the vegetative reproduction of the lichen, deriving 
from the scale-like flaking of the upper cortex into flattened to convex areolae which are 
detached from the thallus. They have the same function as isidia and phyllidia, but they are 
corticate only above (e.g. Cladonia pyxidata, Fulgensia subbracteata). 
Scytonema (of photobionts): a genus of filamentous cyanobacteria that branches by breaking 
through its gelatinous sheath.  
Secondary (of thallus): see primary. 
Semi- (suffix): half, almost, e.g. semi-immersed = half immersed, almost immersed. 
Sessile (of apothecia): sitting on the thallus, more or less constricted at the base, never stalked. 
Septa (of spores, singular: septum): cross-walls separating the individual cells of more than 1-
celled spores; their thickness is an important character in some groups (e.g. in Caloplaca).  
Sessile (of apothecia): not immersed, sitting on the surface, but without a stalk of any kind. See also 
stipitate. 
Soralia (singular: soralium): well-delimited parts of thallus where soredia are produced breaking 
the upper cortex. They may be of different forms: punctiform, maculiform, labriform, linear, 
capitate, helmet-shaped, etc. 
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Soredia (singular: soredium): bundles of hyphae entwining a few photobiont cells, which serve to 
the vegetative reproduction of the lichen. They mostly originate from the medulla, and appear 
as powdery or granular masses. See also blastidia, soralia. 
Spermogonia (singular: spermogonium): fragments of fungal hyphae produced in great number 
within pycnidia. They may serve for vegetative reproduction (in which case they are best called 
conidia), but their most probable role is that of acting as “male” cells for the sexual 
reproduction of the mycobiont of ascomycetes. Their dubious role is the reason of a confusing 
terminology: they are often called conidia, pycnoconidia, pycnospores (an odd term, which 
should not be endorsed: spores being the product of sexual reproduction). They may be one- or 
more-celled, and of very different forms and sizes. They are important in systematics, but they 
rarely appear in the dichotomies of our keys, because they are not always easy to observe. In 
some groups (e.g. Micarea) there are different types of spermogonia, whose different functions 
still await elucidation: see macroconidia, microconidia. 
Spores: this term is the origin of much confusion in Mycology; it should be best used - as in our 
keys - exclusively for the sexual propagules of the mycobionts, which, in the majority of 
lichens, are produced inside the asci. Spore characters (size, shape, number of cells, 
pigmentation, etc.) are important for identification. To appreciate all of them, one has to use a 
professional microscope. 
Squamulose (of thallus): consisting of small, scale-like lobes lifting from the surface, at least at the 
edges. Among the traditionally recognised growth-forms, this is the most ambiguous. Typically 
squamulose is the primary thallus of most Cladonia-species, which consists of small, leaf-like 
units attached to the substratum only laterally, without rhizines or other attachment organs. 
However, the term is often used - also in our keys - also for and small-fruticose thalli (e.g. 
Toninia opuntioides). Due to the bad definition of the term, the distinction from crustose and 
subfruticose forms is often difficult to appreciate (e.g. in Catapyrenium s.str.). In our opinion, 
squamulose thalli in the strict sense - like foliose ones - should have both an upper and lower 
surface for gas-exchange, but should be attached to the substratum only laterally, without 
rhizines. In our keys we still stick to the old-fashioned, rather vague, traditional definition of the 
term. 
Squarrose (of rhizinae): densely ramified, brush-like, with short, stiff perpendicular branches, 
having the appearance of a bottlebrush (e.g. in Peltigera canina). 
Stigonema (of photobionts): a genus of filamentous cyanobacteria having “true branching”, 
resulting from perpendicular divisions of cells within the filament, found only in few 
cyanobacterial lichens (e.g. in Ephebe). 
Stipitate (of apothecia): brought on a peduncle. 
Sub- (general suffix): partially, incompletely, approaching (e.g. submuriform), or “lying under 
something else” (e.g. subhymenium). 
Subhymenium (of apothecia): in the strict sense, this is the part of the apothecium (visible in 
microscopic sections) which corresponds to the generative tissue below the hymenium. In our 
keys, it is most often used as a synonym of hypothecium.  
Submuriform (of spores): weakly muriform, with a few longitudinal septa only. 
Sulcate (of thallus parts): furrowed, e.g. the surface of Parmelia sulcata. 
Taxon (plural: taxa): any unit in a classification scheme (family, genus, species, subspecies, etc.). 
Terete (of thallus, or thallus parts): round in cross-section (e.g. the branches of many Usnea-
species). 
Terricolous (of lichens): growing on soil. 
Tetrachotomous (of thallus parts): 4-branched (e.g. in some species of Cladonia). 
Thalline (of apothecial margins): the margin of lecanorine apothecia, produced by the thallus and 
hence containing the photobionts. Usually, the thalline margin has the same colour of the 
thallus, and differs in colour from the disc (e.g. in Lecanora chlarotera). Sometimes, however, 
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especially when the thallus is similar in colour to the disc (e.g. in some species of Candelariella 
and Caloplaca), a section is needed to reveal the photobiont in the margin. 
Thalloconidia (singular: thalloconidium): structures serving to the vegetative reproduction of the 
mycobiont. They are very small and rounded, and consist of small clumps of hyphae, which are 
produced on the thallus, on the prothallus. Rare, and limited to genera such as Umbilicaria 
(from the lower cortex), and Protoparmelia (e.g. P. leproloma, from the margin of areolae). 
Thalline (of apothecial margin): see margin. 
Thalloconidia: small propagules for the vegetative dispersal of the mycobiont, formed directly on 
the thallus. They may be confused with soredia, which, however, contain some cells of the 
photobiont, while the thallonoconidia are formed only by the mycobiont. 
Thallus (plural: thalli): the “body” of the lichen, formed by the myco- and the photobiont, 
excluding the parts devoted to sexual reproduction of the mycobiont (ascocarps). 
Thecium (of ascocarps): a synonym of hymenium. The parts lying above and under the hymenium 
are often called epihymenium and subhymenium. The latter term, however, is rather 
ambiguous. The term thecium is never used in our keys, but we consistently call its upper and 
lower parts epithecium and hypothecium. 
Tholus (of asci): the apex of bitunicate asci, when the two walls become distant from each other, 
giving the impression of an apical thickening. Its features, best observed after application of J, 
are important for distinguishing among supraspecific ranks. They were rarely used in our keys, 
being often difficult to appreciate, but are mentioned in the descriptions. 
Tomentose (of thallus): having a cover of soft, matted hairs, best seen under a binocular 
microscope or a strong lens.  
Torus (of spores): a thickening occurring near the septum of pluricellular spores, e.g. in Rinodina. 
Trentepohlioid (of photobiont): a green alga related to Trentepohlia. The algal layer has a 
characteristic orange to greenish orange colour. 
Trichotomous (of thallus parts): 3-branched, e.g. the thallus of Cladonia portentosa. 
Truncate (of thallus parts): ending abruptly, e.g. the lobes of Parmelia sulcata. 
Umbilicate (of foliose thalli): attached by a single, more or less central point (e.g. Dermatocarpon, 
Rhizoplaca, Umbilicaria). 
Umbonate (of apothecia): provided with a column of sterile hyphae which protrudes from the 
hymenium in the form of a small, central wart (e.g. in Lecidea umbonata). 
Uniseriate (of spores): in a single row within the ascus. 
Unitunicate (of ascus walls): the wall is composed of one layer only (a primitive character). See 
also: bitunicate.  
Urceolate (of apothecia): deeply concave, pitcher-like in form (e.g. in Diploschistes diacapsis). 
When young, urceolate apothecia may be confused with perithecia (see also perithecioid). 
UV: the colour of thallus or (mostly) of the medulla, as it appears under a UV lamp (in darkness). 
Protect your eyes with adequate spectacles, and be sure that the material on which you place 
your sample is not in itself reactive to UV (in principle, avoid white paper). Several UV-lamps 
permit the observation both under short- and long-wave radiation. Short-wave is the best for 
lichens. 
Veins (of thallus): vein-like thickenings or flattened structures differing in colour from the lower 
surface of some foliose lichens, esp. in Peltigera. They are mostly very evident, and should not 
be confused with small foldings of the lower surface of foliose lichens. 
Verrucose (of thallus): wart-like. 
Zeorine (of apothecia): A lecanorine apothecium with a proper margin completely surrounded by a 
layer of photobionts reaching the lower part of the hymenium. This term is never used in our 
keys. 












A single cell layer เป็นแถวชั นเดียว   
Acicular1 (of spores), - รูปเข็ม      แคบมากและเรียวยาวแบบเข็ม เช่น พิคนิดิโอสปอร์ของ สกลุ Hyperphyscia  
Acuminate2 (of spores),   มน ปลายเรียวแหลม   
 - เรียวแหลม    
Acute3                           ปลายแหลม             
Adnate4 (of apothecia), - เชือมติด เชื1อมติด/ติดแนน่  
Adglutinate (of paraphyses) ไมส่ามารถที1จะแยกออกจากกนัได้ง่าย หรือเกือบจะติดกนัเป็นเนื อเดียวกนั 
Adpressed (of thallus), - แนบแน่น เกาะติดที1อยูอ่าศยัแนบแนน่ (ใช้กบัแทลลสั) 
Algal layer5, ชั นสาหร่าย   ชั นสาหร่าย 
Allantoid6   คล้ายไส้กรอก (แอสโคสปอร์) งอเลก็น้อยปลายมน 
Ampulliform  ทรงกระเปาะ 
Amyloid7 (of asci, ascospores) ทําปฏิกิริยากบัไอโอดีน (Iodine) แล้วเปลี1ยนเป็นสนํี าเงิน 
Anastomosis, - เชื1อมประสานกนั เ ชื1 อ ม ป ร ะ ส า น กั น  เ ช่ น ผ นั ง เ ซ ล ล์ ห รื อ เ ส้ น ใ ย ร า ที1 อ ยู่ ชิ ด กั น เ ชื1 อ ม กั น 
แล้วผนงัเซลล์สลายไปทําให้เซลล์เชื1อมกนั 
Angiocarp แอสโคคาร์ปที1ชั นไฮเมเนียมจะไมเ่ปิดออกจนกวา่ถงุหุ้มสปอร์จะแก่เต็มที1 
Anastomosing8 เส้นใยราที1เชื1อมกนัเป็นร่างแห  
Anisotomic9, แอนไอโซโทมิค แตกแขนงอิสระ 
Anticlinal, - ตังฉากกับผิว โครงสร้างที1ตั งฉากกบัผิว เช่น เส้นใย (hyphae) ของรา 
Annular, - รูปวงแหวน ลกัษณะคล้ายวงแหวน เป็นลกัษณะที1พบได้บริเวณปลายของถงุหุ้มสปอร์บางชนิด 
Apex, - ส่วนปลาย ยอด/ปลาย 
Apical cushion  บริเวณที1ไมม่ีสขีองยอดโดมในแอสคสั ที1อยูภ่ายใน apical dome 
Apical dome10 (tholus) บริเวณที1มีผนงัหนาที1อยูส่ว่นปลายของแอสคสั  
Apiculate11,  - เป็นติงแหลมอ่อน ปลายมีติ1ง 
Apothecia12 (sing. apothecium),     โครงสร้างที1เกิดจากการสบืพนัธ์ุแบบอาศยัเพศ รูปร่างคล้ายถ้วยหรือรูปร่างยาว 
แอโพทีเซีย                                  เรียว ทําหน้าที1สร้างสปอร์ อาจมีก้านชหูรือไมม่ีก็ได้  
Arachnoid (of thallus) ชั นเนื อเยื1อของราที1เส้นใยสานกนัอยา่งหลวม ๆ ลกัษณะคล้ายปยุฝ้าย 
Areolate, - ช่องร่างแห ร่องร่างแห/แตกเป็นร่อง 
Areole13 (หรือ areola, pl. areolae),  ลกัษณะการแตกแยกเป็นสว่น ๆ คล้ายดินท้องนาที1แตกระแหงในฤดแูล้ง 
-ช่องร่างแห  
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Ascending, ตั งขึ น ตั งขึ น ชี ขึ น 
Ascocarp14, แอสโคคาร์ป โ ค ร ง ส ร้ า ง สื บ พั น ธ์ุ แ บ บ อ า ศั ย เ พ ศ ข อ ง ร า ที1 ภ า ย ใ น บ ร ร จุ ถุ ง  ( ascus) 
สาํหรับเก็บแอสโคสปอร์ (ascospore) ของราในกลุม่ Ascomycota 
Ascolocular, -ช่องในแอสโคคาร์ป ใ ช้ กั บ แ อ ส โ ค ค า ร์ ป  ซึ1 ง ถุ ง หุ้ ม ส ป อ ร์ แ ล ะ ส ป อ ร์ บ ร ร จุ อ ยู่ ใ น ช่ อ ง ว่ า ง / โ พ ร ง 
ที1ล้อมรอบด้วยเนื อเยื1อ stroma 
Ascoma (pl. ascomata), แอสโคมา  (ด ูascocarp)  
Ascomycetes, แอสโคไมซีเทส ราที1สร้างถงุหุ้มสปอร์ จากการสบืพนัธ์ุแบบอาศยัเพศ 
Ascospores15, แอสโคสปอร์ สปอร์แบบอาศยัเพศที1ถกูสร้างขึ นภายในถงุหุ้มสปอร์ ของราในกลุม่ Ascomycota  
Ascus16, แอสคสั ถงุหุ้มสปอร์ของราในไฟลมั Ascomycota 
Ascus apex  ปลายถงุหุ้มสปอร์ 
Aseptate17, - ไม่มีผนังกัน ไมม่ีผนงักั น 
Aspicilioid แอโพทีเซียแบบมีสาหร่ายที1ขอบ กึ1งฝังจมลงในแทลลสั เช่น Aspicilia calcarea 
Attenuate18, - สอบ เรียว ปลายเรียว 
Axil ตําแหนง่ของโพดิเทีย (podetia) ที1สองกิ1งแตกออกจากกนั 
Axis, แกน แกน 
Bacillar19, “bacilliform”, รูปทอ่น รู ป ท่ อ น  มี รู ป ร่ า ง เ ป็ น แ ท่ ง ข น า ด เ ล็ ก ป ล า ย ก ล ม ม น 
โดยมีความยาวและความกว้างในอตัราสว่น 3 : 1 
Basal holdfast, ฐานสว่นยดึ มีฐานที1 (อาจพองออก) ใช้ยดึกบัที1เกาะอาศยั 
Basidia (sing. basidium), เบซิเดีย  โครงสร้างรูปร่างคล้ายกระบองที1ส่วนปลายสร้างเบซิดิ โอสปอร์ (basidiospore) 
เกิดจากการสบืพนัธ์ุแบบอาศยัเพศของรา กลุม่ Basidiomycota 
Basidiomycota, เบซิดิโอไมโคตา ไฟลมัหรือดิวิชนัของราที1สร้างเบซิดิโอสปอร์ (basidiospores) 
Basidiospore, เบซิดิโอสปอร์ สปอร์ที1เกิดบนฐานรูปกระบอง (club shape) หรือ Basidia ของรา Basidiomycota 
Basidium20 (pl. basidia), เบซิเดียม (ด ูbasidia) 
Biatorine21, ไบอะโทรีน เป็นรูปแบบของ lecideine apothecia ที1ไม่มี exciple ที1แท้จริง เมื1อเจริญเต็มที1 ผิวนนู 
และสขีองขอบแตกตา่งจากสผิีวหน้าจาน (disc) 
Bifurcate, - สองง่าม สองง่าม แยกเป็นสองขีด 
Bifusiform22, กระสวยคอดกลาง คล้ายรูปกระสวยแตต่รงกลางคอด 
Biguttulate23, มีหยดนํ ามนัสองหยด มีหยดนํ ามนั 2 หยด 








, - เรียงสองแถว,  การเรียงตวัของสปอร์ เป็นแบบ 2 แถว ในถงุหุ้มสปอร์ 
- เรียงสองชัน  
Bisporic
26
, มีสองสปอร์ ภายในหนึงถงุหุ้มสปอร์บรรจ ุ2 แอสโคสปอร์ 
Bitunicate
27
 ประกอบด้วยผนงั 2 ชั น เช่น ผนงัของถงุหุ้มสปอร์ 
Blastidia โครงสร้างกระจายพนัธุ์แบบไม่อาศยัเพศเกิดขึ นจากการแตกหน่อของแทลลสัลกัษณะ 
คล้ายกบัการแตกหนอ่ของยีสต์ ทําให้เกิดความเข้าใจผิดวา่เป็น ซอรีเดียหรือไอซิเดีย 
Branches
28
, กิง, แตกกิง สว่นของแทลลสัทีเกิดจากการแตกกิง (คล้ายรากฝอย) ของไลเคนในกลุม่ฟรูติโคส 
Blue-green algae
29
,   สาหร่ายสเีขียวแกมนํ าเงิน (Cyanobacteria, Blue-green algae) ทีอยูอ่าศยัร่วมกบัรา 
สาหร่ายสีเขียวแกมนําเงนิ ในไลเคน  
Bottle-shape
30




, ขนเซลล์ฐานป่อง ขนเซลล์ทีฐานบวมเป็นกระเปาะ/ซิเลยีฐานกระเปาะ 
Bullate ส่วนของแทลลัสทีลักษณะหยักย่นหรือพองบวม เกิดขึ นบริเวณฐานของไลเคนกลุ่ม 
สแควมโูลส  เช่น Toninia toepfferi 
Byssoid
32
, บิสซอยด์ เส้นใยสานตวักนัอยา่งหลวม ๆ บริเวณขอบของแอโพทีเซีย 
Byssoid lichen
33
, บิสซอยด์ไลเคน ไ ล เ ค น ที แ ท ล ลั ส ป ร ะ ก อ บ ด้ ว ย เ ส้ น ใ ย ข อ ง ร า ป ร ะ ส า น กั น แ บ บ ร่ า ง แ ห 
มองดดู้วยตาเปลา่คล้ายสาํล ี
Calcareous, มีหินปูน โครงสร้างทีประกอบขึ นด้วยหินปนู (แคลเซียม) แข็งเป็นหิน 
Campylidiospores,   สปอร์สบืพนัธุ์แบบไมอ่าศยัเพศกําเนิดจากแคมไพลเิดียม 
แคมไพลดิิโอสปอร์   
Campylidium
34
, แคมไพลเิดียม โครงสร้างสบืพนัธุ์แบบไมอ่าศยัเพศ ลกัษณะเป็นแผน่ใบตั งขึ นเหมือนหใูบ 
Canaliculated สว่นของแทลลสัทีมีลกัษณะเป็นร่อง เช่น โลปของ Flavocetraria cucullata 
Canopy lichen ไลเคนทีเรือนยอด 
Capillary, หลอดเล็ก หลอดเลก็แบบเส้นเลอืดฝอย 
Capitate
35
, - ปลายโป่ง เป็นแทง่สว่นหวัป่องคล้ายไม้ขีด 
Capitulum โครงสร้างให้กําเนิดสปอร์ของแอโพทีเซียรูปร่างคล้ายเข็มในกลุม่ Caliciales 
Carbonaceous (of colour) สดีําเหมือนถ่าน 




Cellulose คาร์โบไฮเดรต (carbohydrate) ประเภทพอลิแซ็กคาไรด์ (polysaccharide) 
พบได้ในผนงัเซลล์ของราในไลเคน และพืช 
Cephalodium (pl. cephalodia), เป็นสว่นหนึ1งของแทลลสัที1พองออกมาคล้ายหดูที1ผิวหน้าหรือผิวลา่งของชั นเมดลัลา 
เซฟาโลเดียม ภายในบรรจสุาหร่ายสเีขียวแกมนํ าเงิน (Cyanobacteria) 
Cerebriform รอยพบัยน่ลกัษณะคล้ายสมองของมนษุย์ 
Chemotaxonomy, เคมีอนุกรมวิธาน การใช้สารเคมี (สารธรรมชาติ) ที1สิ1งมีชีวิตสร้างขึ นมาในการจําแนกพนัธุกรรม 
Chemotype, เคโมไทป์, แบบทางเคมี มีลกัษณะภายนอกคล้ายกนัแตกตา่งกนัที1สารเคมี  
Chlorococcoid (of photobiont) ส า ห ร่ า ย สี เ ขี ย ว ที1 เ ป็ น เ ซ ล ล์ เ ดี1 ย ว  ๆ  รู ป ก ล ม  (ไ ม่ ร ว ม ส กุ ล  Trentepohlia) 
เมื1อเรียงตวัเป็นชั นมีสเีขียวสวา่ง 
Chlorophyte36 สาหร่ายสเีขียว  
Chomophyte37,  พืชชะง่อนหิน พืชที1ขึ นระหวา่งซอกหิน  
Chromatography,  โครมาโทกราฟี เทคนิคที1ใช้ในการแยกสารประกอบหลายชนิดที1ปนกนัอยู่ เช่น สารธรรมชาติชนิดต่าง ๆ 
(จากไลเคน 1 ชนิด)  
Chroodiscoid (of photobiont) สาหร่ายเซลล์เดียวสเีขียว (ยกเว้นสกลุ Trentepohlia) เมื1อเรียงตวัเป็นชั นมีสเีขียวสวา่ง 
Cilia38, ขนเซลล์, ซิเลยี เส้นใยราที1มีลกัษณะเป็นเส้นสขีาวถึงสดีาํ ลกัษณะคล้ายขนตา ขึ นอยูที่1ขอบของแทลลสั 
หรือแอโพทีเซีย 
Cirrate,  ม้วน ม้วน 
Clavate39,  - รูปคล้ายกระบอง รูปกระบอง 
Coccoid รูปร่างกลมหรือคอ่นข้างกลม 
Columella40, คอลวิเมลลา โครงสร้างที1มีลกัษณะคล้ายแทง่ อยูก่ึ1งกลางของโครงสร้างสบืพนัธ์ุแบบอาศยัเพศ 
Concave41, - เวา้ เว้า 
Concentric ridge, เส้นเป็นรัศมี สนัที1นนู เป็นริ วคลื1นรอบวง 
Concolourous มีสทีี1เหมือนกนั 
Concrescent การมาเชื1อมรวมกนัของแอโพทีเซียหรือโลป เป็นต้น 
Confluent การบรรจบกนัหรือการรวมเข้าด้วยกนัของซอรีเดีย เป็นต้น 
Conglutinate ไมส่ามารถแยกออกจากกนัได้ง่ายหรือเกือบติดกนั เช่น การเชื1อมกนัของพาราไฟซิส 
Conical42, -รูปกรวย รูปกรวย 
Conidia43, โคนิเดีย สปอร์สบืพนัธ์ุแบบไมอ่าศยัเพศของราที1เจริญอยูใ่นพิคนิเดียม หรืองอกจากเส้นใย  




Conidiophore43, โคนิดิโอฟอร์ ก้านชสูปอร์ (แบบไมอ่าศยัเพศ) ของรา  
Consoredia ซอรีเดีย (โครงสร้างสืบพันธ์ุแบบไม่อาศัยเพศ) ปริมาณมากอยู่รวมเป็นกลุ่มก้อน 
กระจกุพบในสกลุ Lepraria และ Leproloma  
Constricted (of spores) สปอร์ที1มีความกว้างสั นกวา่ผนงักั นตามขวาง 
Constricted (of apothecia) แอโพทีเซียที1ด้านบนมีขนาดใหญ่และคอ่ย ๆ เรียวเลก็ลงไปทางด้านลา่งที1เกาะตดิกบั 
แทลลสั เช่น แอโพทีเซียของ Lecanora epibryon  
Convex44, - นนู, โค้ง นนู 
Coralloid45 ไอซิเดียหรือสว่นของแทลลสัที1ลกัษณะการแตกกิ1งคล้ายปะการังหรือพุม่ไม้ขนาดเลก็ 
Coriaceous, - คล้ายแผ่นหนัง คล้ายแผน่หนงั 
Corona46, -กะบังรอบ/มงกุฏ/คอโรนา เช่น กระบงัล้อมรอบแอสโคมาหรือขนเซลล์รอบแอสโคมาในไลเคน สกลุ Relicina 
Cortex47, คอร์เทกซ์ ผนงัสว่นนอกของแทลลสัประกอบด้วยเส้นใยของราอดักนัแนน่ 
Corticated, มีคอร์เทกซ์ สร้างเนื อเยื1อชั นคอร์เทกซ์ 
Crenate หรือ crenulate (of thallus) แทลลสัหรือสว่นของแทลลสัที1ขอบมนหยกัแบบฟัน 
Crustose48, ครัสโตส แทลลสัที1เกาะติดแนน่กบัที1อาศยั ไมม่ีคอร์เทกซ์ชั นลา่งและไรซีน 
Cryptolecanorine (of apothecia) แ อ โ พ ที เ ซี ย ช นิ ด มี ส า ห ร่ า ย ที1 ข อ บ  ( lecanorine apothecia) 
ซึ1งคอ่นข้างฝังจมลงในแทลลสัทําให้เห็นขอบไมช่ดั (ด ูaspicilioid) 
Crystal49, ผลกึ  ผลกึแคลเซียมออกซาเลท (calcium oxalate) 
ขนาดของผลกึที1พบในแอโพทีเซยีหรือแทลลสัตามขวาง 
มีความสาํคญัในการจําแนกไลเคนบางกลุม่ เช่น Lecanora sp. สว่น pruina 
สว่นใหญ่ประกอบด้วยผลกึของแคลเซียมออกซาเลทละเอียดถงึหยาบ 
Culture medium, อาหารเลี ยงเชื อ อาหารที1ใช้เลี ยงจลุนิทรีย์ 
Cuneate50, รูปลิม รูปลิ1ม เช่น ปลายโลปที1มีลกัษณะคล้ายรูปลิ1ม  
Cupulate51, คล้ายถ้วย รูปถ้วย 
Cups, ถ้วย บริเวณปลายโพดิเทีย (podetia) ของไลเคนในสกุล Cladonia ทีมีลกัษณะคล้ายถ้วย 
เป็นที1กําเนิดของแอโพทีเซียและพิคนิเดีย 
Cyanobacteria สาหร่ายสเีขียวแกมนํ าเงิน (Blue-green algae) 
Cylindrical, -รูปทรงกระบอก รูปทรงกระบอก 
Cyphellae52, ไซฟีลเล โครงสร้างลกัษณะคล้ายหลมุเลก็ ๆ มีขอบ คอ่นข้างกลม อยูด้่านลา่งแทลลสัทํา 
(sing. cyphella - ไซฟีลลา) ห น้ า ที1 ใ น ก า ร แ ล ก เ ป ลี1 ย น แ ก๊ ส  ( ต่ า ง จ า ก  pseudocyphellae) 
มีไลเคนเพียงสกลุเดียวที1มีไซฟิลเลคือ สกลุ Sticta    
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Dactyl53, แดกทิล ไอซิเดียที1บริเวณตรงปลายหกั เผยให้เห็นชั นเมดลัลา 
Decryoid54, คล้ายหยดนํ า คล้ายหยดนํ า 
Dentate55, หยักซีฟัน ฟันเลื1อยหยาบ 
Denticulate56, หยักซีฟันถี ฟันเลื1อยละเอียด 
Depsidone กลุม่ของสารทตุิยภมูิที1พบในไลเคน 
Diaspore, สว่นแพร่พนัธ์ุ สว่นที1ใช้แพร่พนัธ์ุ รวมทั งแบบอาศยัเพศและแบบไมอ่าศยัเพศ 
Dichotomous57, แยกสองแฉก ลกัษณะการแตกแขนงจากแกนเดิมเป็นสองแฉก 
Diffuse, แผก่ระจาย เช่น การกระจายของซอราเลยี อยา่งสมํ1าเสมอทั1วแทลลสั 
Dimidiate58, (of perithecia) รูปแบบของชั นเอกซิเปิลที1ไมส่มบรูณ์ โดยมีฐานด้านลา่งเปิด 
Dimorphic,  ทวิสัณฐาน ประกอบด้วยรูปร่าง/โครงสร้าง 2 แบบ 
Disc (apothecia) 59, สว่นบนของแอสโคมาที1สร้างแอสโคสปอร์ อาจเรียบกลม หรือโค้งนนู  
จานฐาน, ดอกจาน 
Discocarp, ดิสโคคาร์ป โครงสร้างสบืพนัธ์ุรูปจาน 
Discocarpic, ดิสโคคาร์ปิค  ราที1สร้างแอโพทีเซียรูปจาน 
(of mycobionts)  
Discoid60, คล้ายจาน รูปคล้ายจาน 
Distoseptate61, ดิสโทเซพเตท มีผนงักั นที1หนาและเห็นชดัเจน 
Disporic, (or bisporic)  ภายในหนึ1งถงุหุ้มสปอร์ (ascus) ผลติ 2 แอสโคสปอร์ 
Dissected, - ตัดแยก ตดัแยก 
Divaricate, - ถ่าง, ถ่างมาก ถ่างมาก 
Dorsiventral, ผิวด้านบนและด้านลา่ง 
มีด้านบนด้านล่างต่างกัน 
E- (อกัษรนําหน้าทั1วไป) ปราศจาก ไมม่ี เช่น ecorticate- ไมม่ีคอร์เทกซ์ epruinose- ไมม่ี pruinose  
Eciliate   ไมม่ีขนเซลล์ 
Ecorticate, ไมม่ีคอร์เทกซ์ ไมม่ีการสร้างชั นคอร์เทกซ์ 
Effigurate (of crustose) มีขอบเขตแทลลสัที1ชดัเจน 
Ellipsoid62, ทรงรี รูปทรงไข ่และทรงรี 
Elongate63, ยดื ยาวเรียว 
Endemic, - ถินเดียว, ประจําถิน พบเฉพาะแหง่ ไมพ่บในที1อื1น 
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Endo- (คํานําหน้าทั1วไป): อยูภ่ายในสิ1งใด ๆ 
Endolithic (of thallus) ฝังจมในหินอยา่งสมบรูณ์ รวมทั งชั นสาหร่าย โดยทั1วไปมีอยา่งน้อยสองแบบ คือ 
แบบที1ฝังอยูใ่นหินปนูและแบบที1ฝังในหินซิลเิกต ในที1แห้งแล้งมาก เช่น 
ทะเลทรายหรือที1วา่งเปลา่ในแอนตาร์กตกิา  
Endosubstratic (of thallus) ฝังตวัอยูใ่นพื นที1อยูอ่าศยัอยา่งสมบรูณ์ รวมทั งชั นสาหร่าย 
Epi- (คํานําหน้าทั1วไป) อยูบ่น อยูเ่หนือสิ1งใด ๆ 
Epicortex, ชั นเหนือคอร์เทกซ์ ชั นของเนื อเยื1อบางเป็นพวกพอลแิซ็กคาไรด์ คลมุชั นคอร์เทกซ์ 
Epihymenium (of apothecia) ชั นเหนือไฮเมเนียม (ด ูepithecium)  
Epilithic (of thallus), ขึนบนหิน ขึ นบนผิวหน้าหิน (ด ูendolithic) 
Epinecral layer (thallus surface) ชั นที1อยูเ่หนือชั นผิวบน (upper cortex) ของแทลลสั ที1เกิดจากการตายของเซลล์รา 
พบในไลเคนครัสโตสหลายชนิด 
Epipsamma ชั นอิพิไฮเมเนียม (epihymenium) ที1สะสมผลกึไว้จํานวนมาก 
Epiphyte, พืชอิงอาศัย พืชที1เกาะพืชชนิดอื1นอยู ่แตไ่มไ่ด้ดดูอาหารจากพืชชนิดนั น เช่น ไลเคน มอสส์ กล้วยไม้ 
และเฟิร์น 
Epispore ส่วนที1อยู่ด้านนอกของผนังสปอร์ เมื1อหนาขึ นอาจกลายเป็นเมือก/วุ้ น (gelatinous) 
หรือมีรูปร่างตา่ง ๆ เช่น เป็นสนัหรือปุ่ ม 
Epithecium64, อิพิทีเซียม ชั นบนสดุของไฮเมเนียม เกิดจากบริเวณปลายเส้นใยพาราไฟซิสที1มีสเีข้ม 
บางครั งสามารถใช้ลกัษณะของโครงสร้างนี จําแนกชนิดไลเคนได้   
Epruinose, ไมม่ีนวล ไมม่ีนวลปกคลมุ 
Erumpent65 (crater-like), คล้ายแอง่ กึ1งฝังในแทลลสัรูปคล้ายปลอ่งภเูขาไฟ 
Eso- (คํานําหน้าทั1วไป) อยูภ่ายนอกสิ1งใด ๆ 
Esoascus (of asci)  ด ูbitunicate  
Exciple66, เอกซิเปิล (of ascocarp) เนื อเยื1อที1เป็นขอบของแอโพทีเซียหรือผนงัของเพอริทีเซีย 
Excipulum  ด ูexciple  
Exfoliate, ลอก ลอก 
Exospore, เอกโซสปอร์ ผนงัชั นนอกของสปอร์  
Fabiform, - รูปถั1ว คล้ายถั1ว 
Facicle, - เป็นฟ่อน, - เป็นมดั กระจกุ 
Falcate67, - รูปเคียว รูปร่างคล้ายเคียว 




Fasciculate การแตกออกจากตําแหนง่เดยีวกนัและมกัจะขนานกนั เช่น การแตกของไรซีน (Rhizine) 
Fibril68, เส้นใยฝอย เส้นใยฝอย หรือแขนงสั น ๆ ที1แตกออกจากด้านข้างของแทลลสั แบบฟรูทิโคส 
พบมากในสกลุ Usnea 
Filamentous69, คล้ายเส้นด้าย การเรียงตวัของเส้นใยราที1มีลกัษณะโครงสร้างเป็นเส้นสาย 
Filiform70, - รูปเส้นด้าย รูปเส้นด้าย/รูปเข็ม 
Fissitunicate (of asci) การปล่อยสปอร์ของถุงหุ้มสปอร์ที1มีผนัง 2 ชั น โดยชั นนอกแตกออก ชั นในยื1นยาว 
และปลอ่ยสปอร์โดยใช้แรงดนั 
Flabellate71, - รูปพัด รูปพดั 
Flexuous, - คดไปมา ลกัษณะโค้งงอ และบิดไปมามากกวา่ 1 ครั ง ของแอโพทีเซียแบบยาวเรียว 
Foliicolous72 ไลเคนบนใบไม้ 
Foliose73, โฟลโิอส ไ ล เ ค น ที1 มี ก า ร เ จ ริ ญ ข อ ง แ ท ล ลั ส  ลั ก ษ ณ ะ เ ป็ น แ ผ่ น ค ล้ า ย ใ บ ไ ม้ 
เกาะอาศยัโดยใช้เส้นใยของราหรือเส้นใยของราเปลี1ยนรูปแบบไปเป็นไรซีน 
Foveolate (of thalli), - มีรอยบุ๋ม แทลลสัที1มีรอยบุม๋ 
Fruticose74, ฟรูทิโคส/เส้นสาย ไลเคนที1มีการเจริญของแทลลสั แบบเส้นสาย/ลกัษณะของไลเคนแบบที1เป็นเส้นสาย พุ่ม 
โดยมีทกุสว่นสมัผสัอากาศ 
Fusiform75, - รูปกระสวย รูปกระสวย ลกัษณะเรียวแหลมทั งหวัและท้าย 
Gelatinous lichen76 ไลเคนที1มีลกัษณะคล้ายเห็ดหหูนมูีทั งสีนํ าตาลแก่ถึงสีดํา พบสาหร่ายสีเขียวแกมนํ าเงิน 
(Cyanobacteria, Blue-green algae) เป็นสว่นประกอบ 
Globose77, -ทรงกลม ทรงกลม 
Glabrous ไมม่ี hair หรือ tomentum (ด ูhair และ tomentum) 
Gloeocapsa สกลุหนึ1งของสาหร่ายสเีขียวแกมนํ าเงิน 
Goniocyst กลุ่มของสาหร่ายที1ถูกล้อมรอบด้วยเส้นใยราสั น ๆ ลกัษณะเป็นก้อนกลม ขนาดเล็ก 
บนผิวของแทลลสั 
Granular78, กลุม่ของเม็ดกลมละเอียด เป็นเม็ด 
เป็นตุ่มเล็ก, เป็นเม็ดละเอียด   
Granule, เม็ดเลก็ ๆ เป็นตุม่เลก็ 
Granulose (of soralia) เป็นตุม่เลก็ เป็นละออง เป็นเม็ดละเอียด 
Green algae, สาหร่ายสเีขียว สาหร่ายสเีขียว 
Habitat, ถินทีอยู่ ที1อยูอ่าศยั 




Halonate79 (of spores) เยื1อลกัษณะใส คล้ายวุ้นหอ่หุ้มสปอร์ 
Hamathecium (of ascocarps) เนื อเยื1อที1ประกอบไปด้วยเส้นใยราที1เป็นหมนัที1อยูใ่นไฮเมเนียม ได้แก่ พาราไฟซิส 
(paraphyses) พาราไฟซอยด์ (paraphysoids) และ เพอริไฟซิส (periphyses) เป็นต้น 
Haustorium เส้นใยของราที1แทรกเข้าไปอยูใ่นเซลล์ของสาหร่าย 
Hemispherical80 รูปครึ1งวงกลม 
Hemiangiocarp (of ascocarps) ชั นไฮเมเนียมเริ1มแรกปกคลมุด้วยเนื อเยื1อ แตจ่ะเปิดออกเมื1อถงุหุ้มสปอร์แก่ 
Hemiendosubstratic (of thalli) แทลลสัฝังจมในที1เกาะอาศยั ยกเว้นชั นสาหร่าย 
Heteromerous, เฮเทอโรเมอรัส แทลลสัที1มีลกัษณะการเรียงตวัของราและสาหร่ายแบง่เป็นชั นอยา่งชดัเจน 
Heterocyst (of photobionts) เซลล์ที1มีสจีางและผนงัหนาของสาหร่ายสเีขียวแกมนํ าเงิน ทําหน้าที1ตรึงไนโตรเจน 
Holdfast81, ส่วนยดึ สว่นลา่งของแทลลสัที1พฒันาไปใช้ในการยดึเกาะกบัพื นที1อยูอ่าศยั (substrate) ที1จดุเดียว 
Homoiomerous82, ฮอโมอิโอเมอรัส แทลลสัที1มีลกัษณะการเรียงตวัของราและสาหร่ายอยา่งไมเ่ป็นระเบียบ 
ทําให้ไมเ่กิดเป็นชั นที1ชดัเจน 
Hollow83 แกนกลางกลวง 
Hyaline, ใส ใส ไมม่ีส ีเช่น สปอร์ที1ไมม่ีสหีรือใส 
Hymenium84, ไฮเมเนียม โครงสร้างภายในแอสโคมา เป็นชั นที1ให้กําเนิดแอสโคสปอร์ ประกอบด้วย เส้นพาราไฟซิส 
แอสคสั และแอสโคสปอร์ 
Hypophore85, ไฮโพฟอร์ โครงสร้างสบืพนัธ์ุแบบไมอ่าศยัเพศ ลกัษณะคล้ายเส้นขน 
Hypothallus86, ไฮโพแทลลสั สว่นของเส้นใยราที1มีการเจริญเร็วกวา่แทลลสั มีสเีทาหรือสดีําและไมม่ีสาหร่ายเจริญอยูด้่วย 
Hypothecium87, ไฮโพทีเซียม เป็นฐานของชั นไฮเมเนียม 
Imbricated, ซ้อนเหลือม ซ้อนกนั/เหลื1อมกนั 
Immersed88 (of ascocarps ฝังตวัในที1เกาะอาศยัหรือในแทลลสั เช่น การฝังตวัของแอสโคคาร์ปในเนื อเยื1อ 
and pycnidia) สโตรมา 
Implicate, - ขอบพบั ขอบพบั 
Incised, จกัลกึ จกัลกึ/หยกัลกึ 
Inflated, พอง พอง 
Infundibuliform89,   รูปกรวย 
- รูปกรวย, - รูปแตร, - รูปลําโพง  
Inspersed90 (of the hymenium, ชั นไฮเมเนียมที1มีหยดนํ ามนัแผก่ระจาย ทําให้มีความขุน่เมื1อสอ่งภายใต้กล้อง 
in section) จลุทรรศน์ 
Involucrellum91, อินโวลเูครลลมั สว่นที1คลมุเพอริทีเซีย เป็นเส้นใยราที1เป็นหมนัรวมตวักันเป็นเนื อเยื1อ ส่วนใหญ่มีสีดํา 




Isidia92, ไอซิเดีย เป็นสว่นหนึ1งของแทลลสัที1ยื1นออกไปในอากาศ ลกัษณะคล้ายเขม็สั น ๆ แทง่ ตุม่กลม 
หรือคล้ายปะการัง 
Labia93, - รูปปาก สว่นบนของชั นเอกซิเปิล อาจเป็นแบบเรียบหรือแยกเป็นริ ว 
Labriform94, - คล้ายรูปปาก คล้ายริมฝีปาก 
Laciniate, - จักเป็นครุย แบง่ออกเป็นโลปที1ปลายมีขนาดเลก็เรียวแหลม 
Lageniform, - รูปนําเต้า รูปนํ าเต้า 
Laminal อยูบ่นผิวด้านบนของแทลลสั 
Lax   โปร่ง หรือเส้นใยราสานตวักนัอยา่งหลวม ๆ 
Lecanorine apothecia95,   ลกัษณะของขอบแอโพทีเซียสเีดียวกบัแทลลสั และมีสาหร่ายเป็น 
เลคาโนรีน แอโพทีเซีย องค์ประกอบ 
Lecideine apothecia96, ลกัษณะขอบของแอโพทีเซียที1ขอบมีสแีตกตา่งจากแทลลสั อาจมีสเีดียวกบั 
เลซิเดอีน แอโพทีเซีย ผิวหน้าจาน และไมม่ีสาหร่ายเป็นองค์ประกอบ 
Lens97   รูปเลนส์ 
Lenticular  รูปเลนส์ 
Lepadinoid, เลพาดินอยด์ แอโพทีเซียที1ฝังจมหรือกึ1งฝังจมในแทลลสั ขอบยกตวัและอาจแยกออกจากกนั 
Leprose98, ลโีพรส ลกัษณะคล้ายฝุ่ นผงกระจายตวัหลวม ๆ ไมแ่นน่ 
Lichen substance, สารไลเคน สารธรรมชาติที1ไลเคนผลติขึ นมา 
Lichenan, ไลคีแนน   สารประกอบพวกพอลิแซ็กคาไรด์ของราที1เป็นส่วนประกอบของไลเคน สว่นใหญ่พบใน 
Parmeliaceae 
Lichenicolous lichen,   ไลเคนที1เติบโตบนหรือในแทลลสัของไลเคนอีกชนิดหนึ1ง 
ไลเคนบนไลเคน  
Lichenised (of mycobionts)  ราที1เจริญอยูร่่วมกบัสาหร่ายในภาวะพึ1งพิงซึ1งกนัและกนั 
Lichenometry, มาตรไลเคน การใช้ไลเคนตรวจวดัอายวุตัถ ุเช่น หิน หรือโบราณสถาน 
Lichexanthone, ไลคีแซนโทน กลุม่สารอินทรีย์ทตุิยภมูิที1ไลเคนสร้างขึ น  
Linear, - เรียวขนาน เรียวขนาน 
Lingulate, - รูปลิน รูปลิ น 
Lirellate apothecia99,   ลกัษณะของแอโพทีเซียรูปร่างยาวเรียว ประกอบด้วย 2 แนวมาประกบกนัคล้าย 
แอโพทีเซียแบบเส้นคู ่ ริมฝีปาก พบใน Graphidaceae 
Lirelliform (of apothecia) แอโพทีเซียที1มีรูปร่างยาว เรียว  
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Lobes100, โลป บริเวณขอบของแทลลสัที1มีลกัษณะแบนและยื1นยาว 
Lobulate, - แบง่เป็นกลบียอ่ย โลปขนาดเลก็ ดเูสมือนปลายเป็นฝอย 
Lobule, แฉกเล็ก, พูเล็ก, หยักเล็ก โลปขนาดเลก็ ที1เจริญจากโลปเดมิหรือเกิดการเปลี1ยนแปลง มาจากไอซิเดยี 
และเจริญเป็นโลปขนาดใหญ่ตอ่ไป 
Locule, ช่อง แอสโคคาร์ปหลายอนัที1อยูใ่นเนื อเยื1อสโตรมามองเห็นเป็นหลายช่องหรือหลายห้อง 
Macrocephalic101, - หวัโต สปอร์ที1มีผนงัตามขวาง โดยเซลล์ปลายด้านหนึ1งใหญ่กวา่อีกด้าน 
Macrolichen102, มหไลเคน ไลเคนขนาดใหญ่ เช่น โฟลโิอส ฟรูทิโคส และสแควมโูลสไลเคน 
Macroconidia โคนิเดียที1มขีนาดใหญ่กวา่ microconidia พบได้ในไลเคนที1สร้างโคนิเดีย มากกวา่ 1 ชนิด  
(ด ูmicroconidia) 
Maculiform (of soralia) รูปร่างของกลุม่ซอราเลยีมีลกัษณะกลม ขนาดเลก็ มกัพบบริเวณกลางแทลลสั 
Marginal103 (of soralia) ซอราเลยีที1พบเฉพาะที1ขอบแทลลสัหรือปลายโลป 
Margin (of apothecia) ขอบแอโพทีเซีย แบง่ออกเป็น 2 แบบคือ proper margin และ thalline margin 
Mazaedium104, มาซเีดียม มวลสปอร์ (spores mass) ที1อยูร่วมกนัเป็นกลุม่ (ไมไ่ด้อยูใ่นถงุหุ้มสปอร์) 
พบบนแอสโคมา 
Medulla, เมดัลลา สว่นหนึ1งของโครงสร้าง (thallus) ของไลเคน ประกอบด้วยเส้นใยรา (mycelium) 
ที1สานตวักนั  ทําหน้าที1สะสมสารอินทรีย์ทตุิยภมูิ และดดูซบันํ า 
Membranous, เป็นเยือ เป็นเยื1อ 
Metabolism, เมแทบอลิซึม กระบวนการทางชีวเคมีของสิ1งมีชีวิตที1มีการสร้างและใช้ (สลาย) สารอินทรีย์ 
Micareoid (of photobionts) สาหร่ายสเีขยีวที1มเีส้นผา่นศนูย์กลางระหวา่ง 4-7 ไมโครเมตร ผนงับาง 
และพบเซลล์เจริญอยูเ่ป็นคู ่
Microclimate, ภมูิอากาศจลุภาค  ภมูิอากาศในบริเวณเลก็ ๆ ซึ1งแตกตา่งจากภมูิอากาศโดยรอบ เชน่ บริเวณซอกหิน 
หรือใต้ร่มเงาพืชยืนต้นขนาดใหญ่ที1มีเรือนยอดแผก่ว้าง 
โดยมีสิ1งมชีีวติบางพวกที1อาศยัอยูจํ่าเพาะบริเวณเหลา่นี  
Microconidia  โคนิเดียที1มีขนาดเลก็ พบได้ในไลเคนบางชนิดที1สร้างโคนิเดียมากกวา่ 1 ชนิด 
(sing. microconidium)  คือขนาดเลก็ และขนาดใหญ่ (ด ูmacroconidia) 
Microlichen105, จลุไลเคน ไลเคนขนาดเลก็ เช่น ครัสโตสไลเคน 
Moniliform106, - รูปคล้ายสายลูกปัด   เรียงกนัเป็นเส้นคล้ายสร้อยลกูปัด  
Multiseptate, หลายผนงักั น ผนงักั นตามขวางหลายผนงั 
Muriform107, ขีดมีลาย, มูริฟอร์ม แอสโคสปอร์ที1เซลล์มีผนงัตามขวาง และตามยาว 
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Mycelium, กลุ่มใยรา เส้นใยรา (hyphae) ที1รวมกนัเป็นกลุม่ 
Mycobiont, ราที1เป็นคูข่องสาหร่ายในไลเคน 
ราสหชีพ, มายคอไบออนท์ 
Oblong108, - รูปขอบขนาน รูปขอบขนาน/ทรงกระบอกปลายมน 
Obovate, - รูปไข่กลับหัว รูปไขด้่านเรียวอยูข้่างลา่ง 
Obovoid, - คล้ายรูปไขก่ลบั รูปร่างคล้ายรูปไขด้่านเรียวอยูข้่างลา่ง 
Obtuse109, - ป้าน, - มน ปลายป้าน/ปลายมน 
Ocular chamber (of asci) ผนงัชั นในของแอสคสัที1มีลกัษณะคล้ายโดมยื1นเข้าไปในสว่น tholus 
 (ด ูapical dome) 
Ornamented (of spores) ผนงัของสปอร์ที1มีลวดลาย ผิวไมเ่รียบ 
Orbicular110, - รูปวงกลม รูปวงกลม/เส้นขอบเป็นวงกลม 
Orchil111, ออร์ชิล ชื1อของสชีนิดหนึ1งที1สกดัได้จากไลเคนโดยการหมกัด้วยแอมโมเนีย ให้โทนสมีว่ง 
Ostiole112, - ช่องเปิด รูหรือช่องขนาดเล็ก สําหรับปล่อยแอสโคสปอร์ พบในไลเคนกลุ่มที1สร้างโครงสร้าง 
สบืพนัธุ์แบบเพอริทีเซีย เช่น กลุม่ pyrenolichen 
Ovate, - รูปไข่ รูปไขด้่านเรียวอยูข้่างบน 
P (para-phenylenediamine, reagents) สารที1ใช้ทดสอบสารอินทรีย์ทตุิยภมูิในไลเคนด้วยวธีิการหยดส ี(spot tests) 
Palisade, แพลิเซด เส้นใยราที1เรียงตวัในแนวตั งฉากกบัพื นผิว 
Papilla (pl. papillae), ปุ่มเนือ ปุ่ มเลก็ 
Paraphyses113,   เส้นใยราที1เป็นหมนั เช่น ในแอโพทีเซีย บริเวณชั นไฮเมเนียมมีทั งแบบเส้นเดี1ยว 
เส้นแทรก, พาราไฟซิส หรือแบบแตกแขนง 
Paraphysoid114, พาราไฟซอยด์ เส้นใยราที1เป็นหมนั พฒันาจากสว่นบนของเพอริทีเซีย ลงมาจนถึงฐานของเพอริทีเซีย   
Paraplectenchyma115,   ลกัษณะของเนื อเยื1อ และเซลล์คอ่นข้างกลมคล้าย parenchyma ของพืชชั นสงู 
พาราเพลคเทนคายมา เรียงตวัในแนวตั งฉากกบัแทลลสั 
Parasite สิ1งมีชีวิตที1เจริญและได้รับอาหารจากสิ1งมีชีวิตอื1น (เจ้าบ้าน) ตอ่มาทําให้เจ้าบ้าน 
เติบโตลดลงหรือตาย 
Parasymbiont, พาราซมิไบออนท์ สิ1งมีชีวิตที1อยูร่่วมกนัแบบพึ1งพาอาศยั 
มีเนื อเยื1อเชื1อมกนัโดยไมม่ีการสร้างสารยบัยั งหรือตอ่ต้านการเติบโตกนั 





Pendulous, - ห้อย แทลลสัที1ห้อยเป็นเส้น (สกลุ Usnea)  
Perforate, - ถกูแทงทะล ุ, - เป็นรู รูพรุน 
Periclinal, ขนานกับผิว ขนานกบัผิว 
Peripheral, -ขอบ, - สว่นขอบ,  บริเวณรอบนอก 
-รอบนอก, - สว่นปลาย   
Periphyses116, เพอริไฟซิส เส้นใยราที1เป็นหมนั เจริญอยูด้่านในของช่องเปิด (ostiole) โดยเส้นใยชี ขึ น 
Periphysoid117, เพอริไฟซอยด์ เส้นใยราที1เป็นหมนั เจริญอยูด้่านในของช่องเปิด (ostiole) โดยเส้นใยชี ลง 
Perispore (of spores) ผนงัชั นนอกที1ล้อมรอบสปอร์ 
Perithecium118 (pl. perithecia),  โครงสร้างที1ใช้ในการขยายพนัธ์ุแบบอาศยัเพศมีลกัษณะภายนอกคล้ายเม็ดตุม่ 
เพอริทีเซียม ขนาดเลก็ ภายในเป็นรูปคนโท (flask shape) 
Perithecioid เหมือนเพอริทีเซีย 
Photobiont,   สาหร่ายที1อยูร่่วมกบัราในไลเคน อาจเป็นสาหร่ายสเีขียวหรือสาหร่ายสเีขียวแกมนํ าเงิน 
โฟโตไบออนท์/สาหร่ายสหชีพ  (Cyanobacteria, Blue-green algae) ไลเคนบางชนิดอาจมีสาหร่ายทั งสองกลุม่ 
Phycobiont119, สาหร่ายสหชีพ สาหร่ายสเีขียวที1อยูร่่วมกบัราในไลเคน 
Phyllidia120, ฟิลลเิดีย รยางค์รูปร่างเป็นเกลด็คล้ายโลปขนาดเลก็ที1ยืดยาวออกจากแทลลสัของไลเคน    
Phyllocladia โครงสร้างคล้ายใบเกลด็ขนาดเลก็และมีสาหร่ายเป็นองค์ประกอบยื1นออกมาจาก 
แทลลสัของไลเคนสกลุ Stereocaulon 
Pigment, สารสี, รงควัตถุ รงควตัถหุรือสารสใีนพืชหรือไลเคน 
Placodiomorph (of crustose) ลกัษณะแทลลสัครัสโตสที1มีขอบโลปแผเ่ป็นรัศมี  
Placoid121, พลาคอยด์ แทลลสัเป็นโลปเรียวเลก็อยูต่ิดกบัที1อยูอ่าศยัแนน่ 
Plantation, ที1ดินเป็นที1เพาะปลกู  พื นที1เพาะปลกู 
Plectenchyma, เพลคเทนคายมา ด ูprosoplectenchyma 
Plicate122, - พับจีบ พบัจีบ 
Pluricellular (of spores) สปอร์ที1มีเชลล์จํานวนมาก 
Podetium123 (pl. podetia),   สว่นของแทลลสัที1ตั งตรงยื1นออกไปในอากาศของ สกลุ Cladonia ตรงปลาย 
โพดิเทียม (โพดิเทีย)  อาจมีการสร้างแอโพทีเซีย 
Polarilocular124, โพลาริโลคลูาร์ สปอร์ที1มีสองเซลล์แยกกนัด้วยผนงัหนาที1มีร่องตรงกลาง 





Primary thallus 125 แทลลสัครัสโตสหรือสแควมโูลส ทําหน้าที1สร้าง podetia หรือ pseudopodetia ใน      
ไลเคนสกลุ Cladonia 
Propagule โครงสร้างกระจายพนัธ์ุของไลเคนแบบไมอ่าศยัเพศ เช่น ซอรีเดยี หรือไอซิเดีย เป็นต้น 
Proper exciple126   เอกซิเปิลไมม่ีสาหร่าย  
Proper margin  ขอบแอโพทีเซียที1มีสแีตกตา่งจากแทลลสัภายในไมม่ีสาหร่าย  




Pruina128, นวล ผลกึหรือฝุ่ นผงที1ปกคลมุอยูที่1ผิวด้านบนของแทลลสัหรือแอโพทีเซีย 
เกิดจากการขบัสารแคลเซยีมออกซาเลต (calcium oxalate) ออกมาจากแทลลสั 
Pruinose, - มีนวล นวล/ลกัษณะคล้ายฝุ่ นแป้งสนีวลเคลอืบผิวหน้าแทลลสั 
Pseudocyphellae129, ซูโดไซฟีลเล ลกัษณะเป็นหลมุเลก็ ๆ ไมม่ีขอบ เกิดขึ นที1ผิวบนและผิวลา่งของแทลลสั 
Pseudoparaphysis, เส้นใยราที1เป็นหมนัเจริญจากด้านบนลงด้านลา่งภายในช่องวา่ง (centrum)  
ซูโดพาราไฟซิส    ของ ascostroma 
Pseudoparenchyma, ด ูparaplectenchyma 
ซูโดพาเรนคายมา 
Pseudoseptate (pseudoseptum),   สปอร์ที1มีหยดนํ ามนัด้านหวัและท้าย หรือมีเยื1อภายใน ทําให้ดคูล้ายมีผนงักั น 
ซูโดเซบเตต 
Pseudostroma, ซูโดสโตรมา  โครงสร้างที1เกิดจากเส้นใยหรือเนื อเยื1อของราที1รวมกบัเนื อไม้ทําหน้าที1ในการสร้าง 
โครงสร้างสบืพนัธ์ุแบบอาศยัเพศและไมอ่าศยัเพศ 
Pubescent, ขนสันนุ่ม ขนสั นนุม่ 
Punctiform, เป็นจุด   เป็นจดุ 
Pustule130, ตุ่ม ตุม่ 
Pycnidiospore131, พิคนิดิโอสปอร์ ด ูconidia 
Pycnidium132 (pl. pycnidia),  โครงสร้างสบืพนัธ์ุแบบไมอ่าศยัเพศ ลกัษณะคล้ายเพอริทีเซียแตฝั่งจมอยูใ่นแทลลสั 
พิคนิเดียม  
Pyrenium (of perithecia) ผนงัของเพอริทีเซีย 






Pyriform (of spores, perithecia) สปอร์หรือเพอริทีเซียรูปชมพู ่
Radiate133, - แผ่ตามรัศมี แทลลสัที1แผต่ามรัศมี/แผเ่ป็นรัศมี 
Rugulose, ย่นละเอียด ยน่ละเอียด 
Reniform, - รูปไต รูปไต 
Reticulate134, แบบร่างแห แบบร่างแห 
Revolute, - (ขอบ) ม้วนลง ม้วนลง 
Rhizine135 (rhizoid),   เป็นสว่นของเส้นใยราที1รวมตวักนั เกิดเป็นรูปร่างหลายแบบ ทําหน้าที1คล้ายราก 
คล้ายราก/ ไรซีน, ไรซอยด์    (rhizoid) ยดึเกาะกบัที1อยูอ่าศยั 
Rhizohyphae เส้นใยราเดี1ยว ๆ ที1ทําหน้าที1ยดึเกาะของไลเคนบางชนิด เช่น สกลุ Catapyrenium 
Rimose (of thallus) รอยแตกขนาดเลก็แบบไมส่มํ1าเสมอของแทลลสั 
Rod-shape (pycnidiospore)   รูปทอ่น 
Roll, ม้วน ม้วน 
Rosette-shaped (of thallus) เรียงซ้อนกนัแบบกลบีกหุลาบ รูปร่างกลม หรือสมมาตร 
Rotate, - รูปกงล้อ หมนุเป็นวง 
Rotund, - เกือบกลม เป็นวงกลม คอ่นข้างกลม 
Saddle-shaped (of apothecia) แอโพทีเซียที1มีลกัษณะยาวและโค้ง คล้ายอานม้า เช่น ไลเคนสกลุ Peltigera 
Saxicolous lichen136, ไลเคนบนหิน ไลเคนที1เจริญเติบโต และเกาะอาศยัอยูบ่นหิน 
Scabrose (of thallus surface) ผิวแทลลสัที1ขรุขระ เกิดจากการตายสะสมของเส้นใยราในชั นคอร์เทกซ์ 
Schizidia137 โครงสร้างสบืพนัธ์ุแบบไมอ่าศยัเพศของไลเคน มีลกัษณะเป็นแผน่แบนราบถึงโค้งนนู 
คล้ายสะเก็ดที1ผิวบนแทลลสั 
Secondary metabolite,  สารอินทรีย์ทตุิยภมูิที1ราในไลเคนสร้างขึ น และสะสมอยูที่1ผิวของเส้นใยรา 
-สารเมเทบอไลท์ทตุิยภมูิ      
Septate138, - มีผนังกัน, ผนงักั นระหวา่งเซลล์ เช่น ผนงักั นสปอร์ 
- แบง่โดยผนงักั น   
Septum (pl. septa), ผนังกัน ผนงักั น 
Serrate, จักฟันเลือย ลกัษณะขอบแทลลสัหรือแอโพทีเซีย คล้ายฟันเลื1อย 
Sessile, - ไร้ก้าน ลกัษณะของแอโพทีเซียที1ติดบนผิวของแทลลสัโดยไมม่ก้ีานช ู
Sigmoid, - คล้ายตัวเอส รูปร่างคล้ายอกัษร S เช่น รูปร่างสปอร์ 
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Sinuate, เว้าเป็นคลืน ลกัษณะขอบแทลลสัที1เว้าเป็นคลื1น 
Smooth, ราบเรียบ ลกัษณะผิวเรียบพบได้ในแทลลสัหรือสปอร์ 
Solid, ของแข็ง, ทรงตนั ทรงตนั 
Soralium (pl. soralia), ซอราเลยีม บริเวณของแทลลสัที1สร้างกลุม่ของซอรีเดีย (ด ูsoredia)  
Soredia139 (sing. soredium), ซอรีเดีย ลกัษณะคล้ายฝุ่ นผงหรือขนมถ้วยฟ ูเกิดจากการแตกของคอร์เทกซ์ ซอรีเดยีประกอบด้วย 
กลุม่ของสาหร่ายที1หอ่หุ้มด้วยเส้นใยรา โดยซอรีเดยี 
มีรูปร่างหลายแบบรวมกนัอยูเ่ป็นกลุม่ เรียก soralia 
Spermogonia เส้นใยราที1แตกแขนงเป็นจํานวนมาก อยูภ่ายในพิคนิเดีย ทําหน้าที1เป็นโครงสร้าง 
(sing. spermogonium) สบืพนัธ์ุแบบไมอ่าศยัเพศ เรียกวา่ โคนิเดีย 
Spinule, หนามละเอียด หนามละเอียด 
Spore, สปอร์ เซลล์สบืพนัธ์ุแบบอาศยัเพศ และไมอ่าศยัเพศ 
Spot tests140, ทดสอบจดุส ี วิธีการตรวจหาสารธรรมชาติของไลเคนเบื องต้น ด้วยการหยดสารเคมีบางชนิดลงบน 
สว่นตา่ง ๆ ของไลเคนทําให้เกิดสตีา่ง ๆ ซึ1งขึ นอยูก่บัชนิดของสารที1มีในไลเคน  
Squamule141, เกล็ด โครงสร้างของแทลลสัที1มีลกัษณะเป็นใบเกลด็ขนาดเลก็ 
Squamulose, - มีเกล็ด มีเกลด็ 
Squarrose, กางออก กางออก 
Stipitate (of apothecia) มีก้าน แอโพทีเซียที1มก้ีาน 
Striate142, มีริว ริ วรอยตามแนวยาว พบบนแอโพทีเซียของไลเคนบางชนิด เช่น Graphidaceae 
Stroma143, สโตรมา   กลุม่เส้นใยราที1เจริญอดัตวักนัแนน่ ล้อมรอบแอโพทีเซียหรือเพอริทีเซีย 
Subcuticular, ใต้หนงักําพร้า, ใต้ผิว แทลลสับางสว่นเติบโตใต้ผิวใบ 
Subglobose144, เกือบเป็นทรงกลม เกือบเป็นรูปทรงคล้ายลกูโลก เกือบกลมหรือกึ1งกลม  
Subhymenium, ใต้ชั นไฮเมเนียม ด ูhypothecium 
Submuriform145, กึ1งมริูฟอร์ม สปอร์ที1คล้ายมริูฟอร์มมีผนงักั นตามขวางหลายผนงั แต่มีผนงักั นตามยาวเพียง 1 ถึง 2    
ผนงั 
Subrotund, เกือบเป็นลกูกลม เกือบเป็นวงกลม 
Substrate, ทีซึงสิงมีชีวิตขึน พื นผิวที1สิ1งมีชีวิตเกาะอาศยั 
Subulate146, - รูปลิมแคบ ทอ่กลมฐานกว้างปลายแคบ 
Sulcate, - เป็นร่องตามยาว สว่นบนของชั นเอกซิเปิลแยกเป็นริ ว 
Supracuticle, บนผิว แทลลสับางสว่นเติบโตบนผิวใบไม้ 
 118 
Symbiosis (mutualism),  ภาวะอยูร่่วมกนัของราและสาหร่ายที1ตา่งฝ่ายตา่งอํานวยประโยชน์ให้กนัและกนั 
ภาวะอยูร่่วมกนั  
Sympodial, ซิมโพเดียล เจริญออกทางด้านข้าง 
Taper, ชิ นปลายสอบ ปลายสอบ 
Terete, - คล้ายทรงกระบอก คล้ายทรงกระบอก 
Terricolous, บนดิน เจริญบนดิน 
Tetrachotomous (of thallus parts) การแตกเป็น 4 กิ1งของแทลลสั 
Thalline exciple147 เอกซิเปิลมีสาหร่าย 
Thalloconidia (of thallus parts) โครงสร้างสบืพนัธุ์แบบไมอ่าศยัเพศของราสหชีพ มีลกัษณะกลมขนาดเลก็ 
เกิดจากกลุม่ของเส้นใยรา 
Thallus, แทลลสั โครงสร้างร่างกายไลเคน ซึ1งเป็นจดุกําเนิดของโครงสร้างสว่นอื1น ๆ  เช่น แอโพทีเซีย  
เพอริทีเซีย ไอซเิดีย และพิคนิเดยี เป็นต้น 
Thecium (of ascocarps)  (ด ูhymenium) 
Thin layer chromatography (tlc)148, เทคนิคที1ใช้แยกสารประกอบหลายชนิดออกจากกนั โดยอาศยัความแตกตา่ง 
โครมาโทกราฟีแผน่บาง,  ของนํ าหนกัโมเลกลุของสารที1ตา่งกนัเคลื1อนผา่นตวัดดูซบั เช่น ซิลกิา (silica) ที1  
รงขเลขผิวบาง  เคลอืบบนแผน่แก้วหรือแผน่อลมูเินียมได้แตกตา่งกนั (ด ูChromatography ประกอบ) 
Tholus (ด ูapical dome)              
Tomentum149, ขนยาวนุ่ม ขนยาวนุม่ เป็นชั นของผิวลา่งของโฟลโิอสไลเคนที1มีลกัษณะคล้ายแผน่สาํล ี
หรือสก๊อตซ์ไบร์ท เกิดจากเซลล์ที1ชั นคอร์เทกซ์ เติบโตและพฒันาคล้ายขน 
รวมตวักนัเป็นกระจกุ มีสตีา่ง ๆ กนั ตั งแตส่นํี าตาลออ่นจนถึงสดีาํ 
Torus150 (of spores) บริเวณที1มีสเีข้มโดยรอบผนงักั นของสปอร์ในสกลุ Rinodina 
Translucent, โปร่งแสง โปร่งแสง 
Trans-septate,   ผนงักั นตามขวาง ผนงักั นตามขวาง  
Trichotomous (of thallus parts) การแตกออกเป็น 3 กิ1งของแทลลสั 
Truncate, ตัดปลาย, - ปลายตัด ปลายตดั 
Tubercle, ปุ่ม, หวัยอ่ย ปุ่ ม (สกลุ Usnea) 
Ultraviolet151,   แสงเหนือมว่งใช้ทดสอบการเรืองแสงของไลเคน 
อลัตราไวโอเลต/แสงเหนือมว่ง 





Umbonate (of apothecia) แอโพทีเซียที1มกีลุม่เส้นใยราที1เป็นหมนัอยูร่วมกนัเป็นแทง่ ยื1นโผลอ่อกมาจากชั นไฮเมเนียม 
ทําให้มีลกัษณะเป็นตุม่ก้อนอยูต่รงกลาง เช่น ไลเคน Lecidea umbonata 
Undulate, - เป็นคลืน เป็นคลื1น 
Uniseriate152, - เรียงแถวเดียว เรียงเป็นแถวเดียว 
Unitunicate มีผนงัชั นเดียว 
Urceolate, - รูปคนโท, - รูปโถ รูปร่างคล้ายคนโทมีโพรงข้างใน 
Vein153, เส้นใบ  คล้ายเส้นใบ เส้นนนูคล้ายเส้นใบ พบด้านบนของสกลุ Lobaria 
Verrucose, เป็นตุ่มหูด ลกัษณะผิวแทลลสัแบบขรุขระอยา่งหยาบ 
Verruculose, เป็นตุม่หดูละเอียด ลกัษณะผิวแทลลสัแบบขรุขระอยา่งละเอียด 
Wax, ไข ไข 
Wrinkle, ยบัยน่ ลกัษณะยบัยน่  
Xeric, - แห้งแล้ง สภาวะที1แห้งแล้ง 
Zeorine, ซีออริน สารอินทรีย์ทตุิยภมูิชนิดหนึ1งที1ไลเคนสร้างขึ น 
























































Sources and credits of images 
 
pictures on the front and back cover - © Lichen Herbarium, Department of Biology, Faculty of Science, Ramkhamhaeng University, 
Bangkok, Thailand 
 
all images in the Thai Glossary - CC BY-SA 4.0 - Lichen Herbarium, Department of Biology, Faculty of Science, Ramkhamhaeng 
University, Bangkok, Thailand 
 
pictures of Astrothelium meristosporum, Astrothelium subdiscretum, Bathelium madreporiforme, Bathelium nigroporum, Bulbothrix 
queenslandica, Bulbothrix tabacina, Canoparmelia owariensis, Chrysothrix xanthina, Cladonia homchantarae, Crocynia pyxinoides, 
Diorygma junghuhnii, Erioderma sorediatum, Gassicurtia omiae, Glyphis scyphulifera, Graphis analoga, Heterodermia lepidota, 
Hyperphyscia adglutinata, Lecanora helva, Marcelaria benguelensis, Ocellularia perforata, Parmelinella wallichiana, Parmotrema 
cristiferum, Parmotrema maclayanum, Parmotrema praesorediosum, Parmotrema tinctorum, Phyllopsora soralifera, Physcia 
undulata, Physma byrsaeum, Platygramme pudica, Pyrenula aspistea, Pyrenula breutelii, Pyrenula immissa, Pyxine coccifera, 
Pyxine retirugella, Relicinopsis intertexta, Relicinopsis malaccensis, Relicinopsis rahengensis, Sarcographa glyphiza, and 
Stegobolus fissus - © Lichen Herbarium, Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkok, Thailand 
 
http://dryades.units.it/italic 
all images of characters in the Field guide and in the English overview and glossary by Andrea Moro - CC BY-SA 4.0 
pictures of Diploschistes actinostomus, Endocarpon pallidum, Heterodermia obscurata, Heterodermia speciosa, Leucodermia 
leucomelos, and Pertusaria leioplaca by Pier Luigi Nimis - CC BY-SA 4.0 
 
http://graphidaceae.fieldmuseum.org/classification 
picture of Pallidogramme chrysenteron - © Field Museum of Natural History, Chicago 
 
http://lichenportal.org 
pictures of Astrothelium macrocarpum and Dimelaena tenuis - United States National Herbarium, Smithsonian - CC BY-NC 
 
http://mycoportal.org 
picture of Sulcopyrenula subglobosa - © Natural History Museum, London 
 
http://www.bgbm.org 
picture of Amandinea diorista var. hypopelidna by Harrie Sipman - CC BY-SA-NC 
 
http://www.tropicallichens.net 
pictures of Anthracothecium macrosporum, Astrothelium megaspermum, Bacidia medialis, Buellia curatellae, Bulbothrix isidiza, 
Cladia aggregata, Dirinaria confluens, Haematomma rufidulum, Heterodermia flabellata, Hypotrachyna vexans, Lecanora 
subimmersa, Leptogium marginellum, Letrouitia transgressa, Parmotrema saccatilobum, Pertusaria cicatricosa, Physcia poncinsii, 
Polyblastidium microphyllum, Porina mastoidea, Pyrenula anomala, Pyxine berteriana, Pyxine cylindrica, Ramboldia russula, 
Remototrachyna kingii, and Usnea pectinata by André Aptroot - CC BY-SA-NC 
pictures of Graphis streimannii and Phaeographis brasiliensis by Alan W. Archer - CC BY-SA-NC 
pictures of Cresponea proximata, Dirinaria aegialita, Dirinaria picta, Dyplolabia afzelii, Letrouitia domingensis, Leucodecton 
occultum, Nigrovothelium tropicum, Phaeographis caesioradians, Phaeographis intricans, Rinodina oxydata, Sarcographa 
labyrinthica, Trypethelium eluteriae, and Usnea baileyi by Harrie Sipman - CC BY-SA-NC 
pictures of Parmotrema overeemii and Pyxine cocoës by Laurens Sparrius - CC BY-SA-NC 
pictures of Glyphis cicatricosa and Heterodermia comosa by Adriano Spielmann - CC BY-SA-NC 
picture of Coccocarpia erythroxyli by Einar Timdal - CC BY-SA-NC 
picture of Hypotrachyna nepalensis by Kok van Herk - CC BY-SA-NC 
 
https://www.flickr.com 
picture of Polymeridium catapastum by Pat McCarthy - © Pat McCarthy 
 
picture of Leptogium azureum by Felix Schumm - © Felix Schumm 
 
picture of Parmotrema gardneri by Harry Taylor - © Natural History Museum, London 
 
picture of Usnea rubicunda by Tiiu Tõrra - © Tiiu Tõrra, Institute of Ecology and Earth Sciences, University of Tartu, Estonia 
 







 Pier Luigi Nimis et al., 2017 
100 Lichens from Thailand: a tutorial for students (online) 
ISBN 978-88-8303-853-2 
 
EUT - Edizioni Università di Trieste 
Via E. Weiss, 21 - 34128 Trieste 
https://eut.units.it 
